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I. — ^Report  ov  the  Flora  of  the  Shobes  of  Lough  Ebne.    By 
Richard  Manliffe  Earrinotov,  M.A.,  LL.E.,  F.L.S. 

[Read,  April  9,  1883.] 

LOUGH  ERNE  is  situated  in  Fermanagh,  and  extends  through  the 
centre  of  that  county  from  one  end  to  the  other  in  a  north- 
westerly direction.  Its  length  is  over  forty  miles,  if  we  include  the 
broad,  duggish  river  which  connects  its  upper  portion  with  the  lower 
and  lai^er  sheet  of  water  lying  between  Enmskillen  and  Relleek. 
Its  width  varies  from  six  miles  to  less  than  half  a  mile,  and  in  some 
places  it  assumes  the  appearance  of  a  deep,  slow  river..  Its  height 
above  the  sea  level  is  about  150  feet.  The  difference  between  the 
level  of  the  upper  and  lower  lakes  is  only  two  feet,  and  this  very  slight 
gradient  in  thirty  or  forty  miles  causes  the  water  of  the  River  Erne 
to  move  with  exceeding  slowness.  Its  depth  is  perhaps  greater  than 
any  lake  in  Ireland — reaching  226  feet  in  one  spot.  The  waves  are 
frequently  large,  and  the  navigation  dangerous  for  small  boats  in 
rough  weather.  The  islands  vary  from  a  few  yards  across  to  several 
acres  in  extent,  and  probably  exceed  one  hundred ;  they  are  generally 
well  covered  with  ^es  or  low  shrubs,  and  the  scenery  in  some 
places  resembles  Killamey. 

P^montories,  inlets,  and  bays  are  so  numerous  that  a  guide  is 
essential,  especially  through  the  upper  lake.  These  windings  enor- 
mously increase  the  extent  of  the  shore  line,  and  it  perhaps  reaches 
150  nules  in  length.  Its  distance  from  the  sea  at  Bundoran  is  about 
twelve  miles  at  the  nearest  point. 
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The  immediate  neigbboorhood  of  tbe  lake  is  undulating  gronnd, 
with  marshy  meadows  in  the  hollows.  Woods  are  common,  and 
gentlemen's  residences  occur  at  intervals  along  the  shore. 

Shean  North  rises  to  the  height  of  1135  feet  within  one  mile 
of  the  shore,  between  Derrygonnelly  and  Belleek  on  the  lower  lake, 
and  from  the  upper  lake,  Knockninny,  628  feet  in  height,  is  about 
the  same  distance.  With  these  excerptions,  the  land  near  the  water\«< 
edge  nowhere  rises  to  any  considerable  height.  Xone  of  the  localities 
for  species  extend  further  from  the  lake  than  the  cliffs  of  Shean 
North,  at  Pollaphuca,  which  are  about  half  a  mile  distant. 

The  district  is  entirely  limestone,  except  a  portion  of  the  east 
side,  between  Enniakillen  and  Kesh,  where  the  new  red  sandstone 
borders  the  lake  for  about  nine  miles.  Boa  Island  also  belongs  to 
the  sandstone  formation.  Everywhere  the  rocks  are  deeply  coTennl 
with  boulder  day,  and  they  are  rarely,  if  at  all,  exposed  along  the 
shore. 

As  my  examination  of  the  flora  did  not  extend  more  than  half 
a  mile  inland,  the  species  observed  were  mainly  lowland  forms.  At 
Pollaphuca  a  few  mountain  species  were  gathered,  eleven  of  which 
(marked  with  an  asterisk)  go  to  swell  the  species,  which  deviate 
from  Watson's  British  and  English  types.  These  number  only 
twenty-sixy  and  are  arranged  after  Watson's  compendium  of  the 
"Cybele  Britannica,"   1870,  thus  :— 


Scottish. 

^ymnadenia  albida. 
Potamogeton  filiformis. 

ScOTnSH-HlGHLAVD. 

*Saxifraga  hypnoides. 
*Crepi8  paludosa. 
Bubus  saxatilis. 

Scottish-British. 

Thalictrum  majus  (Sm.). 
Vicia  sylvatica. 
Pinguicula  vulgaris. 
Pamassia  palustris. 

Bbitish-Soottihh. 

Comarum  palustre. 
*Geum  rivale. 

Sparganium  minimum. 
♦Bfabenaria  viridis. 
♦Scirpus  caespitosus. 
*Eriophorum  vaginatum. 


HlOHLAJfD. 

Gralium  boreale. 
*Hieracium  iricum. 

BBiriSH-HlGHLAlTD. 

Chrysosplenium  oppositif olium . 
Yaccinum  myrtillus. 
•Lycopodium  selago. 

HiGHLAKD-IirTEBHSDIAXE. 

*Sesleria  caerulea. 

Evolish-Gebmakic. 

Slum  latifolium. 
(Enanthe  phellandrium. 
Lemna  gibba. 

ATLAiniC-BRITISH. 

Hypericum  androssemum. 
^Lastrea  SBmula. 
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With  the  exception  of  the  mountain  species  gathered  on  the  side 
o!  Shean,  all  were  collected  hetween  the  lake  level,  150  feet  and  250 
feet,  or  within  a  vertical  range  of  100  feet. 

The  great  extent  of  shore  made  it  impossible  to  go  over  all  the 
ground,  even  at  a  rapid  pace,  and  my  examination  of  the  district 
\»  not  jet  complete.  Altogether  I  spent  about  three  weeks  there, 
from  the  6th  to  the  11th  August,  1881,  and  from  the  10th  to  the 
24th  Jane,  1882;  and  the  various  localities  examined  were  as  fol- 
loirs ; — 

1881. 

August  7,      .     .     Shore  between  Enniskillen  and  Rossclare. 

8,  .     .     Marshes  near  Oldcastie,  Enniskillen,  and  Islands 
of  Devenish,  Trasna,  &c. 

9,  .     .     Babbit,  Horse  and  Einnausy  Islands,  and  Gubbaroe 
Point,  Kesh. 

10,  .     .     Belleek. 

11,  .     .     BeUeek  to  Enniskillen,  by  road  and  shore. 

1882. 

June  10,  11,  12,    Camped  on  Devenish  Island,  of  the  flora  of  which 

I  made  a  tolerably  complete  list. 

„     13,  14,     .     "White  Island,  Femey,  &c. 

.,     15,      .     .     Ely  Lodge  and  Castle  Hume. 

M     16,      .     .     Owl,   Goat,   Gaffer,  Namanfln  and  Gay  Islands, 

from  Elaney  Bay. 

„     17,       .     .     Blaney  Bay  to  PoUaphuca  and  Shean. 

18,  .     .     Owl  Island,  Naman&i  and  Gubbaroe,  Eesh. 

19,  .     .     Blaney  Bay  to  Bellisle  on  the  upper  lake. 

20,  .     .     Bellisle  to  shore  near  Lisnaskea. 

21,  .     .     Lisnaskea  to  Crum. 

22,  23,     .     Crum. 

„     24,       .     .     Crum  to  Belturbet  by  river. 

The  method  adopted  was  to  gather  a  specimen  of  every  species, 
no  matter  how  common,  and  mark  it  off  in  my  list  each  evening, 
as  they  were  taken  out  of  the  vasculum  one  by  one.  All  rarities 
and  critical  species,  and  many  common  ones,  were  then  set  aside 
and  dried  for  examination  at  home. 

During  my  second  visit  a  boat  was  hired  in  Enniskillen,  and  I 
camped  in  a  tent,  brought  for  the  purpose,  on  the  various  islands 
and  portions  of  the  shore  I  was  desirous  of  exploring. 

The  district  has,  on  the  whole,  been  fairly  productive  of  species ; 
I  have  to  report  to  the  Academy  the  occurrence  of  417 — fifty-nine 
of  which  have  not  hitherto  been  recorded  from  District  X.  of  the 
"Cybele  Hibemica,"  to  which  Lough  Erne  belongs,  nor  have  they 
been  added  in  a  Supplement  to  it,  published  by  Mr.  A.  G.  More, 
in  1872. 
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Species  itew  to  Distbict  X. 


Thalictrum  majuB  (Sm.). 

Caltha  radicans. 

Nasturtium  sylveetre. 

Saponaria  officinalis. 
*Sagina  nodosa. 

Stellaria  glauca. 

Geranium  dissectum. 
*Linum  catharticum. 

Euonymus  europsus. 

TrifoUum  medium. 

Lotus  major. 

Vicia  sylvatica. 

Orobus  tuberosus. 
*Agrimonia  eupatoria. 

Eubus  hemistemon  (Miill.). 

Eosa  villosa. 
*Bo8a  arvensis. 

Epilobium  palustre. 

Sedum  anglicum. 

Pimpinella  saxifraga. 

Leontodon  hirtus. 

Soncbus  asper. 

Hieracium  iricum  ? 

H.  umbellatum. 

Gentiana  amarella. 
*Myo8otis  csBspitosa. 

Solanum  dulcamara. 

Centunculus  minimus. 

Samolus  valerandi. 


Cbenopodium  album. 

Atriplex  angustifolia. 

Polygonum  minus. 
*Caliitricbe  bamulata. 

Salix  caprffia. 

8.  repens. 

Anacharis  alsinastrum. 

Gymnadenia  conopsea. 

Habemaria  bif  olia. 
♦H.  cblorantba. 
♦H.  viridis. 

Lemna  trisulca. 

L.  gibba. 

Potamogeton  polygomfolius. 

P.  filiformis. 
*P.  zizii. 

Scirpus  pauciflorus. 
*S.  setaceus. 

Carex  elongata. 

C.  bomscbuchiana. 

C.  laBvigata. 
♦Pbleum  pratense. 

Sesleria  cserulea. 
*Aira  flexuosa. 

Trisetum  flavescens. 

Glyceria  plicata. 

Catabrosa  aquatica. 

Festuca  sciuroides. 

Gbara  gracilis. 

Nitella  opaca. 


Tbe  twelve  species  marked  witb  an  asterisk  bave  been  recorded  by 
Mr.  S.  A.  Stewart,  wbo  visited  another  portion  of  District  X.  in 
1881.^  Mr.  Stewart  did  not  approach  the  shores  of  Lough  Erne, 
but  confined  his  examination  to  the  mountainous  district  of  western 
Fermanagh  and  the  adjoining  portion  of  Gavan.  His  list  contains 
280  species,  twenty-seven  of  which  I  did  not  observe,  but  of  these 
more  than  one-half  are  mountain  species  not  likely  to  occur  on  the 
shore  of  a  lowland  lake. 

On  the  other  hand,  I  noticed  164  species  not  recorded  by  Mr. 
Stewart.  Combining  both  lists,  and  allowing  a  margin  of  150  species 
for  new  records,  the  flora  of  the  county  Fermanagh  consists -of  about 
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600  species,  or  a  little  more  than  half  the  Irish  flora.  The  absence  of 
PapoMT  rhaas  from  the  west  of  Ireland  is  well  known ;  but  on  the 
east  coast,  especially  in  parts  of  Dublin  and  Wicklow,  it  is  the  com- 
monest of  all  weeds  of  cultivation. 

Whj  is  this  species  so  rare  in  western  Ireland?  Its  seeds  are 
produced  in  thousands,  and  the  facilities  for  its  introduction  in  seed 
com  are  evident. 

The  most  interesting  species  observed  were — Caltha  radtcans,  Carex 
tUmgata^  Rosa  vUlosa,  Potamogeton  fiUformiSy  P.  %i%ti,  Rubm  hemiste- 
moH,  Sieracium  umhellatttm,  Stellaria  glauea,  and  Nasturtium  sylvestre. 

Ctdiha  radieans  is  new  to  Ireland,  and  its  only  British  locality  is 
in  Forfarshire,  where,  I  believe,  it  has  not  been  found  recently.  My 
gpedmens  want  radical  leaves  and  sepals ;  the  latter  were  much  nar- 
rower than  in  Caltha  pahutris,  and  fell  ofP  in  the  vasculum.  Rubua 
hemittemoH  and  Potamogeton  %i%n  are  also  new  to  Ireland.  The  latter 
has  been  recorded  by  Mr.  Stewart*  since  I  gathered  it  in  1881.  A 
few  of  the  critical  species  were  brought  for  comparison  to  the  Her- 
baria of  Cambridge  and  Xew,  and  I  have  to  thank  Professor  Babington 
and  Mr.  J.  G.  B^er  for  looking  over  some  of  them.  At  the  British 
Museum  Mr.  Carruthers  gave  me  every  facility  for  comparing  critical 
species  with  the  fine  series  of  specimens  there. 

This  report  is  not  so  complete  as  is  desirable.  To  examine  150 
miles  of  shore  in  three  weeks  with  care  was  not  possible,  many 
islands  and  localities  were  unvisited.  The  district  is  not  an  unpro- 
ductive one,  and  yet  the  negative  results  are  numerous.'  On  a  future 
occadon  I  hope  to  be  enabled  to  present  to  the  Academy  a  supple- 
mental report,  and  institute  a  comparison  between  the  Flora  of  the 
shores  of  Lough  Erne  and  other  Irish  lake  districts. 

*i5.,  p.  642. 

'  Rammculus  aurieomus,  £.  Jiearia,  Oeranium  molU,  Peplit  portula,  Hippuris 
miff  oris.  Cotyledon  umbilicus,  (EnantheJIstuloaa,  Daueus  earota,  Matricaria  inodora, 
Sertpkularia  aqwUieay  Veronica  agrestis,  V,  polita,  V.  anoffallis,  Teucrium  seoro- 
donia,  Myowtia  repent,  Utricularia  vulgaris,^  £umex  eonylomerattts,  Polygonum 
lapatMifoliumf  Euphorbia  peplua,  Viola  palustris,  and  many  other  common  species, 
were  not  seen.  Neither  were  any  species  of  the  genera,  Fumaria,  Drosera,  Silene, 
and  MoDtia  observed ;  but  I  hope  to  reduce  the  list  on  my  next  visit  to  Lough 
Erne. 
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LIST    OF    SPECIES. 

Arranged  for  the  mast  part  after  the  1th  Editien  of  the  London 

Catalogue  of  British  Plants,  1881. 

[Plants  certainly  not  native  are  marked  thus  * ;  those  possibly  introduced  f  ; 

and  those  probably  introduced  %]- 

BA]nJNCT7I.ACEJ5. 

TTudietrum  majus  (Sm.),  var.  a.  (Bab.  Man.) — Rare.  Only  seen  on 
Goat  Island  and  at  Qabbaroe  Point,  Kesh.  Two  or  three  speci- 
mens. 

T.flavum  (Linn.) — Rare.    On  Killygowan  Island,  Upper  Lake. 

Anemone  nemorosa  (Linn.) — Common. 

Hanuneulus  pseudo-fiuitans  (S3rme). — In  the  river  at  Eelleek  under 
the  bridge.  This  is  probably  jS.  peltatus  (Fries. ),  var.  penicillatus  of 
the  Lend.  Cat.  But  in  the  case  of  the  Batrachian  Ranunculi,  I 
hesitate  to  identify  the  synonyms.  After  a  careful  examination 
of  the  British  Museum  series,  I  was  much  puzzled  with  some 
varieties. 

R,  heterophyllus  (Fries.)  —  Wet  ditches  on  Devenish  Island,  &c. 
These  specimens  somewhat  resemble  R.  haudotii  (Godr.). 
\^R,  confusus  (Godr.)  — An  imperfect  specimen  gathered  in  a  drain 
one  mile  east  of  Crum  Castle  has  been  doubtfully  referred  to  this 
variety  by  Professor  Babington  ;  but  before  extending  the  range 
of  a  plant  so  rare  in  Ireland,^  and  usually  found  on  the  coast, 
better  specimens  should  be  procured.  At  present  it  is  included 
under  R.  heterophyllus.'\ 

R.  hederaeeus  (Linn.) — By  no  means  common.  Noticed  three  miles 
north  of  Enniskillen,  on  the  east  side,  in  1881.  Not  seen  in 
1882. 

R.Jlammula  (Linn.) — Common. 

R.  lingua  (Linn.) — By   the  lake  one  mile  north   of  Enniskillen. 

Plentiful. 
[_R.  auricomus  (Linn.) — Probably  escaped  notice,  owing  to  its  early 
flowering.] 

R,  acris  (Linn.) — Common. 

R,  rspens  (Linn.) — Common.  Very  luxuriant  among  the  ruins  on 
Devenish. 

R.  hulhosus  (Linn.) — Certainly  not  common,  and  only  observed  at 
Crum  Castle. 


*  See  T.  n.  Corry  in  Journal  of  Botany,  1882,  p.  347. 
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[Banunculmi  JUaria  (Lmn.) — Escaped  notice,  probably ,  as  in  tbe  case 
of  J?.  aurieomu$.'\ 
Caitha  palustris  (Linn.) — Common. 

C.  radieana  (Font.) — ^In  tolerable  plenty  on  soft  mud  on  tbe  east 
side  of  Devenisb  Island,  near  tbe  ruins.  Wben  first  seen,  it 
struck  me  as  being  a  very  unusual  form  of  C»  palustriSf  witb 
almost  deltoid  leaves,  narrow  non-contiguous  sepals,  and  rooting 
at  tbe  nodes.  I  bave  compared  it  witb  specimens  from  Eorfar- 
sbire  in  tbe  berbarium  at  Cambridge,  and  witb  tbe  original  figure 
in  tbe  Linnean  Society's  *'  Transactions,"  vol.  viii.,  p.  323.  It 
baa  been  sbown  to  Professor  Babington,  Mr.  J.  G.  Baker,  tbe 
Rev.  W.  "W.  Newbould,  and  otbers,  all  of  wbom  consider  it  to  be 
C  radicans.  My  specimens  are  not  perfect — tbe  sepals  baving 
fallen  off  in  tbe  vasculum — but  tbey  were  mucb  narrower  tban 
in  ordinary  C,  palmtru,  and  non-contiguous. 

*Aeonitwn  napeUm  (Linn.) — ^Near  Castle  Hume,  Lower  Lake ;  out- 
cast from  garden. 

NYMPHACBiB. 

Nymphaa  alba  (Linn.) — Not  uncommon  in  various  parts  of  tbe  lake. 
Nyphar  lutea  (Sm.) — Ear  commoner  tban  tbe  last. 

PaPAVS£A.CEJB. 

*Ckelidonium  nk^us  (Linn.) — On  tbe  walls  of  Crum  Castle.  Not  a 
single  specimen  of  any  species  of  tbe  genus  Fapaver  was  observed, 
tbus  confirming  its  known  rarity  in  tbe  west  of  Ireland. 

FuiCABIACE^. 

[None  of  tbis  family  observed.] 

Crucifesjc. 

Sinapis  arvemia  (Linn.) — Frequent. 

Sitymhrium  officinale  (Scop.) — ^On  Devenisb  and  elsewbere. 

8,  aUiaria  (Scop.) — ^Not  common.     In  tbe  wood  at  Castle  Hume, 

Lower  Lake. 
Cardamine prst&nM  (Linn.) — Common. 
C.  Mrsuta  (Linn.) — Common. 
(7.  iyhatiea  (Link). — Frequent. 
Barharea  vulgarii  (Brown). — Occurs  in  several  places.     A  specimen, 

witb  spreading  and  curved  pods,   gatbered  one  mile  nortb  of 

EnnisHUen,  comes  near  B,  areuata  (Keicb.),  wbicb  ougbt  to  be 

looked  for. 
Niuturtmn  offietnale  (Brown). — Common. 
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Nasturtium  sykestre  (Brown). — A  specimen,  with  the  pods  not  suffi- 
ciently developed  to  decide  with  certainty,  was  gathered  at  Bell- 
isle,  Upper  Lough  Erne.     It  prohably  belongs  to  this  species. 

N.  palustre  (D.  C.)— On  Devenish  Island  and  elsewhere.     Frequent. 

N,  amphihium  (Brown). — Common. 

CapseUa  hursa-pastoris  (Mosnch). — Common. 

RESEDACSiE. 

Reseda  luteola  (Linn.) — Not  common.     East  shore,  lower  lake. 

VlOLACE^. 

Viola  sylvatiea  ( Fries. )^Common. 

F.  eanina  (Auct.) — Frequent.  On  Devenish  Island  and  elsewhere 
about  Lough  Erne. 

V.  eu'trieohr  (Syme.) — Gathered  at  Gubbaroe  Point,  near  Kesh. 
The  flowers  are  almost  as  large  as  V.  lutea.  On  the  same  sandy- 
sloping  pasture,  which  has  no  appearance  of  recent  cultivation, 
grows  CentunetUus  minimus, 

V,  curtisii  (Forst.) — On  the  shore  near  Lisnaskea.  This,  and  the 
former  species  have  been  named  by  Professor  Babington. 

[  F.  palustris  (Linn.) — Not  marked  in  my  list,  but  has  surely  been 
overlooked.] 

Dbosebaceje. 

None  seen. 

PoLYOALACKfi. 

Poly  gala  vulgaris  (Linn.)  —  Common.     A  very  fine  form,   almost 

P.  grandiflora  (Bab.),  occurs  on  Femey  Island. 
P.  depressa  (Wender). — Not  uncommon  in  suitable  places. 

CABTOPHYLLACEiB. 

*8aponaria  officinalis  (Linn.) — By  the  avenue  on  the  side  of  the  lake 

opposite  the  old  castle  at  Crum. 
[Silene  inflata  (Sm.) — ^Apparently  wanting.] 
Lychnis  diuma  (Sibth.) — ^At  Gubbaroe  Point,  Kesh. 
L,  flos'cuculi  (Linn.) — Common. 
Cerastrium  ghmeratum  (Thuil.) — Common. 
C.  triviale  (Link.) — Common. 
Stellaria  media  (With.) — Common. 

8,  holostea ^\xm,) — On  White  Island  and  elsewhere  not  uncommon. 
S.  glauca  (With.)--ftuite  plentiful  in  many  places  by  the  shore  a  few 

miles  north  of  Enniskillen.     It  also  occurs  on  the  upper  lake  at 

Crum  Castle,  and  probably  elsewhere. 
S.  graminea  (Linn.) — Common. 
S.  uliginosa  (Murr.)— On  Devenish,  &c.     Common. 
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Artnairia  (rinervia  (Lum.) — Frequent. 
Sagina  proeumhens  (Liim.) — Common. 
8,  nodom  (Meyer). — ^About  three  miles  north  of  Enniflkillen,  on  east 

side  of  lake,  bnt  not  common. 
Spergula  arvemsis  (Linn.) — Fields  by  lower  lake. 

POKTULACACSiB. 

[Montis  fontana  (Linn.) — ^Must  occur,  but  not  seen.] 

Htpebicacks. 

Hypericum  androscemum  (Linn.) — Frequent.     Generally  occurs  as  an 

isolated  specimen  here  and  there. 
JET.  tetrapterum  (Fries.) — On  Devemsh,  &c.     Common. 
jGT.  kumifitsum  (Linn. )-— Not  common.     Gubbaroe  Point,  Eesh. 
ir.  puUhrum  (Linn.) — Common. 

Malvacks. 

*Maha  tyheatrie  (Linn.) — A  single  specimen  only  was  observed  near  a 
cottage  by  the  roadside,  between  Blaney  Bay  and  Pollaphuca. 

Linages. 
LinuM  eathartieum  (Linn.) — On  Devenish,  &c.     Common. 

GS&AKIACKX. 

Geranium  dtMeetum  (Linn.) — On  Devenish,  &c. ;  but  not  common. 

G,  lueidum  (Linn.)— Among  the  ruins  on  Devenish. 

G,  robertianum  (Linn.) — On  Devenish,  &c.     Common. 

[G,  moUe  (Linn.) — Not  seen.    Mr.  S.  A.  Stewart  found  O,  molle,  but 

not  G.  diuectumJ] 
Ozalit  aeetoseUa  (Linn.)— On  Devenish,  &c.     Common. 

Ilicack£. 
Ilex  aqutfolium  (Linn.) — Ely  Lodge,  &c.     Frequent. 

Celasthacks. 

Ewmymus  europttus  (Linn.) — On  the  islands,  and  elsewhere  in  many 
places.     Common. 

Bjlamsacem. 

Mamnut  eaihartieue  (Linn.) — On  the  islands  and  shores  of  the  lower 
lake.     Common. 

S.  I.  A.  PBOC,  SIB.  II.,  VOL.  IV. — BCIBNCB.  C 
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Sapinbacea. 
*Aeer  pseudo-platanus  (Linn.) — About  Ely  Lodge,  &c.     Planted. 

LE6UMINIFB&2E. 

Ulex  europaus  (Linn.) — Not  bo  common  as  is  usual  in  many  parts 

of  Ireland. 
Medicago  Unpulina  (Linn.) — Frequent. 
Trifolium  pratense  (Linn.) — Common. 
T,  msdium  (Linn.)-— Kare.     Banks  of  the  lower  lake,  near  Castle 

Hume. 
T,  repens  (Linn.) — Common. 
T.  minus  (Relhan.) — Common. 
Lotus  comiculatus  (Linn.) — Common. 

Z.  nu^'or  (Scop.) — ^Near  Ely  Lodge,  &c.     Not  very  uncommon. 
Vicia  cracea  (Linn.) — Common,  and  generally  distaibuted. 
V.  sylvatiea  (Linn.) — Only  on  the  north  end  of  Isle  Namanfin,  lower 

lake.     Sparingly. 
V,  septum  (Linn.)-— Frequent. 
Lathyrus  pratensis  (Linn.) — Common. 
Z.  palustris  (Linn.) — Plentiful  on  the  shore  of  Upper  Lough  Erne, 

near  Bellisle  House. 
Orohus  tvherosus  (Linn.) — Common. 

EoSACEiE. 

Prunus  spinosa  (Linn.) — Common. 

P.  avium  (Linn.) — Many  trees  by  the   roadsides,   between  Blancy 

Bay  and  Pollaphuca. 
Spiraa  ulmaria  (Linn.) — Very  common. 
Agrimonia  eupatoria  (Linn.) — Frequent. 
Akhemilla  arvensis  (Scop.)— -Bather  rare.     Seen  only  at  Gubbaroe 

Point,  near  Xesh. 
A.  vulgaris  (Linn.) — ^Frequent.     Devenish,  &c. 
Potentilla  fragariastrum  (Ehrh. ) — Common. 
P,  tormentilla  (Schenk.) — Very  common'. 
P.  reptans  (Linn.)— Rather  scarce ;  seen  very  seldom. 
P.  anserina  (Linn.) — Occurs  in  suitable  places. 
Commrum  palustre  (Linn.) — ^Frequent. 
Fragaria  vesea  (Linn.) — ^Frequent. 
Puhus  idaus  (Linn.) — Commoner  about  the  lower  lake  than  I  have 

seen  it  elsewhere  in  Ireland. 
P,  saxatilis  (linn.) — On  the  shore  in  many  places.    Femey  Island, 

&c. 
R,  hemistemon  (Mull.) — ^A  bramble  gathered  on  the  shore  opposite 

White  Island  in  Lower  Lough  Eme  has  been  identified  by  Prof. 

Babington  as  belonging  to  this  variety,  which  is  new  to  Ireland. 
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Rvhfu  diseoUn'  ("W.  &  N.) — This  variety  is  I  believe  not  uncommon, 
though  no  specimen  was  dried. 

Geum  urbanum  (Linn.) — Common. 

G,  rkaU  (Linn.) — At  Pollaphuca,  White  Island,  &c..  Frequent  on 
the  west  side  of  lower  lake. 

G,  intermedium  (Ehrh.) — On  the  north  end  of  White  Island  with  G. 
rkale, 

Rom  9pino9%seima  (Linn.) — This  rose  grows  nearly  all  round  the  lower 
lake.  On  the  shore  of  one  of  the  little  promontories,  near  Eossfad, 
I  noticed  a  large  round  isolated  bush,  about  four  feet  high.  Its 
habit  was  so  different  from  ^.  spinosissima  that  I  showed  the 
specimen  gathered  (in  fruit)  to  Mr.  J.  G.  Baker,  at  £ew,  suggest- 
ing that  it  might  be  R.  Mbemiea,  Mr.  Baker,  however,  pro- 
nounced it  to  be  an  inland  form  of  R,  epinosissimaf  and  certainly 
not  R.  hibemica.  An  imperfect  specimen  of  a  rose  gathered  on 
the  shore  of  White  Island  Mr.  Baker  was  unable  to  identify,  but 
added  "  see  if  jS.  hibemiea,*^  which  species  should  be  looked  for. 

E,  moUmima  (WiUd.) — Devenish  Island.  My  specimen  was  named 
by  Mr.  Baker.  There  are  two  or  three  bushes.  The  leaves  are 
very  soft. 

R.  tamentosa  {8m.) — Common.  Many  forms  of  this  species  occur; 
some  coming  near  to  R.  moUissima,  White  and  red-flowered 
varieties  seem  pretty  equally  distributed,  but  I  saw  no  inter- 
mediate colour.  Mr.  Baker  considers  one  of  my  specimens  as 
var.  eeahriuscula ;  the  other  varieties  were  not  sufficiently  perfect 
with  fruit,  &c.,  to  identify  positively, 

R.  eanina  (Linn.) — Common. 

R.  arveruis  (Huds.) — ^Frequent. 

CraUBgue  oxyacantha  (Linn.) — Common. 

Pyrui  aucuparia  (Gaert.) — Frequent. 


Lythrace^e. 

Lythrum  ialicaria  (Linn.) — Plentiful. 
[Peplii  portula  (Linn.) — Not  seen]. 

Okagbace^. 

Epilcbium  hirsutum  (Linn.) — Scarce.     At  Castle   Hume   and  near 

Rossfad. 
^.  parviflorum  (Schreb.) — Common. 
E.  ffumtanum  (Linn.) — Common. 
E.  ohicurum  (Schreb.) — Not  uncommon. 
E,  palu$tre  (Lmn.) — Scarce.     Three  miles  north  of  Enniskillen,  on 

the  east  shore  of  the  lake. 
Cireaa  lutetiana  (Linn.) — Ycry  common  in  some  places. 
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HALOBAOUClLfi. 

MyriophyUum  alUmiflorMm  (D.  C.) — Not  common.     In  a  ditch  near 

Cnim  Castle. 
CaUitriehe  stagnalii  (Scop.) — Frequent.      Thia    ia    C.   platyearpa 

(Kiitz.) 
C.   hamuiata  (Eiitz.) — In  a  bog  drain  between   PoUaphnca  and 

Bbmey  Bay. 
Another  specimen  of  CaUitriehe,  gathered  in  the  same  place, 

has  not  the  froit  sufficiently  developed,  but  it  looks  like  C*. 

venut, 

CrabsxtlacejK, 
8edum  acre  (Linn.) — On  walls,  Enniskillen. 

SAXIPBA.0ACS2B. 

Saxifraga  hypnoides  (Linn.). — Cliffs  at  Pollaphuca. 

ChryiOiplenium  oppositifolium  (Linn.) — Common. 

Pamauia  paluBtris  (Linn.) — ^Trasna  Island,  &c.,  lower  lake,  but  local. 

IlMBBLLIFEEiE. 

Sydroeotyle  vulgaris  (Linn.) — Common. 

Sanieula  europaa  (Linn.) — Common  in  suitable  places. 

CictUa  virosa  (Linn.) — ^Rare.     In  a  marsh  at  Crum  Castle,  upper 
lake. 

Eeloseiadium  nodiflorum  (Koch.) — Common. 

H.  inundatum  (Koch.) — Common. 
*Petraselinum  sativum  (Hoffm.) — On  the  walls  of  the  old  castle  at 

Crum. 
Xj^opodium  podagraria  (Linn.) — Ely  Lodge,  &c. 

Bunium flexuosum  (With.) — Common. 

Pimpinella  saxifraga  (Linn.) — Shores  of  the  lower  lake. 

Sium  lati/olium  (Linn.) — ^Plentiful  near  Enniskillen. 

8.  angustifolium  (Linn.) — Near  Enniskillen.     Common. 

(Enanthe  croeata  (Linn.) — Not  unfrequent, 

(E,  phellandrium  (Linn.) — Common. 

Angelica  syhestris  (Linn.) — Common. 

HeracUum  sphondylium  (Linn.) — Common. 

[Dauctu  carota  (Linn.)--Not  seen], 

Cauealis  anthriseus  (Oaert.) — Common. 

Charophyllum  sylvestre  (Linn.) — Common. 

Conium  maculatum  (Linn.) — Dcvenish,  &c.     Common. 

Aba  LI  ACE  j=:. 
Hedtra  helU  (Linn.) — Common. 
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Cavbitoujlceje, 

Sambuetu  nigra  (Linn.) — Common. 

Vibttmum  opulus  (Linn.) — Very  generally  distributed. 

Lomcera  periclymenum  (Linn.)--Frequent. 

Galium  horeale  (Linn.) — Common  on  the  Bhores  of  most  of  the  islands 

in  the  lower  lake. 
G,  verum  (Linn.) — Occurs  in  a  few  places  round  the  lower  lake. 
G.  aaxatiU  (Linn.) — On  Shean,  near  Pollaphuca. 
G,  palustre  (Linn.) — Common. 
G.  aparine  (Linn.) — Common. 
Aipinda  odorata  (Linn.) — Not  common. 
Skfrardia  arvensis  (Linn.) — Not  seen  about  the  shores  of  the  lower 

lake,  but  occurs  at  Crum  Castle,  on  the  upper  lake. 

Yaleriakace^. 
Valeriana  officinalis  (Linn.) — Common.     Devenish,  &c. 

DtPSACEJE. 

Seahioia  sueeisa  (Linn.) — Very  common. 

CoHFosrriE. 

Carduua  lanceolatus  (Linn.) — Generally  distributed. 
Cpalustris  (Linn.)--Common  everywhere.- 
C.  pratenBis  (Huds.) — Common. 

A  curious  plant,  gathered  near  Bellisle  House  on  the  upper  lake 

is  perhaps  a  hybrid  between  C.  pratensis  and  C  palustris,  as  both 

species  were  growing  near.     This  hybrid  is  probably  C.forsteri 

(Sm.) :  [see  Bab.  Man.,  8th  ed.,  p.  207.] 
C.  arveniis  (Curt.) — Common. 
Arctium  intermedium  (Lange.)? — On  Bevenish,  &c.    Not  uncommon. 

The  specimen  is  too  young  to  determine  with  certainty. 
Centaurea  nigra  (Linn.) — Common. 
C.  cyanui  (Linn.) — Bare.     At  Kossclare,  lower  lake. 
Cry$anthemum  segetum  (Linn.) — In  cultivated  fields  on  east  side  of 

lower  lake. 
C,  kucanthemum  (Linn.) — Common. 
^Matricaria  parthenium  (Linn.) — On  the  Island  of  Trasna.     Probably 

planted. 
\M,  inodora  (Linn.) — Not  seen.] 
^J'anacetum  tulgare  (Linn.) — On  the   island  of   Trasna.     Probably 

planted. 
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Achillea  millefolium  (Linn.) — Common. 

A,  ptarmica  (Linn.) — Common. 

Artemisia  vulgaris  (Linn.) — Lower  Lough  Erne.     Not  common. 

Qnaphalium  uliginosum  (Linn.) — Rather  rare. 

Q.  sylvaticum   (Linn.)  —  Only    seen    at    Gubbaroe    Point,    Kesh, 
sparingly  in  a  field  with  Centunctdus  minimus, 

Seneeio  vulgaris  (Linn.) — Common. 

8.  sylvaticus  (Linn.) — Bare.    Near  Crum  Castle. 

S.jacobaa  (Linn.) — Frequent. 

S.  aquatieus  (Huds.) — The  commonest  Seneeio. 

Bidens  eernua  (Linn.) — Not  common.     Near  Crum  Castle. 
XInula  helenium  (Linn.) — Only  seen  on  Devenish  Island  in  one  spot, 
at  the  end  next  Enniskillen.     There  is  a  colony  of  about  twenty 
plants. 

/.  dysenterica  (Linn.)— Common. 

Bellis perennis  (Linn.) — Common. 

Solidago  virga-aurea  (Linn.) — Very  generally  distributed. 

Tussilago  farfara  (Linn.) — Common. 

Petasites  vulgaris  (Deof.) — Only  seen  near  Castle  Hume. 

JEupatorium  cannahinum  (Linn.) — Blaney  Bay,  &c.     Not  unfrequent. 

Lapsana  communis  (Linn.) — Common. 

Hypochceris  radicata  (Linn.) — Frequent. 

Zeontodon  hirtus  (Linn.) — Scarce.     Near  Crum  Castle. 

Z.  autumnalis  (Linn.) — Common. 

Taraxacum  officinale  (Wigg.) — Common. 

Sonchus  oleraeeus  (Linn.)     )  Common.  DcTenish  and  elsewhere  ;  per- 

8,  asper  (Hoffm.)  )      haps  8,  oleraeeus  is  the  most  frequent. 

8.  arvensis  (Linn.) — Cultivated  fields  east  side  of  lower  lake. 

Crepis  virens  (Linn.) — Rather  a  rare  plant,  but  it  was  observed  at 
both  Upper  and  Lower  Erne. 

C.paludosa  (Mcench.) — Frequent  about  the  west  side  of  the  lower 
lake. 

JTieracium  pilosella  (Linn.) — Devenish,  &c.,  but  not  common. 

H,  iricum  (Fries.)  ? — Common  on  the  limestone  cliffs  of  Shean  at 
Pollaphuca.      The  flowers,  on  my  specimens  are  not  expanded. 

H.  umhellatum  (Linn.) — On  the  north  end  of  Isle  Namanfin  in  the 
lower  lake;  among  the  stones  on  inundated  ground,  the  roots 
forming  a  dense  matted  sod  some  yards  square;  from  this  the 
stems  grow  thickly,  and  rise  about  one  foot  high.  A  few  scat- 
tered specimens  about  ten  yards  away  grow  to  twice  that  height. 
Where  the  plant  grew  thickly,  it  had  a  very  puzzling  appear- 
ance, not  being  in  flower.  When  dried,  the  flowerless  stems 
have  a  slight  resemblance  to  Inula  salicina.  Living  specimens 
brought  home  are  expected  to  flower  this  season,  but  a  careful 
examination  leaves  little  doubt  that  the  plant  is  JSC.  umhellatum} 
If  the  living  plants  flower,  all  doubt  will  at  once  be  removed. 


*  See  note  at  end  of  Paper. 
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Cahpaitulace^. 
Campanula  rotundifolia  (Linn.) — Kossclare,  &c.     Not  common. 

£rigac££. 

Vaednum  myrtiUus  (Linn.) — Bilberry  Island,  &c.     Frequent. 
3riea  tetralix  (Linn.) — Over  Pollaphuca,  &c.     Frequent. 

E.  cinerea  (Linn.) — Near  Pollapbuca,  on  the  hill. 

CaHuna  wdgaria  (Salisb.)  —  Near  PoUaphuca,  lower  lake,  on  the 
hill  and  elsewhere. 

Jasuikacejb. 

Fraxintu  excelsior  (Linn.) — Common. 
*Lufugtrum  wHgo/re  (Linn.) — Occurs  in  hedges  near  houses. 

Gentian  ACE^. 

Erytkraa  eentaurium  (Pers.) — In  many  places. 

Oeniiana  amarella  ( Linn. )^ Apparently  rare.     I  only  gathered  it  on 

the  shores  of  the  lower  lake. 
Mmyanthee  trifoliata  (Linn.) — Common.     Occurs  in  great  quantity 

on  Devenish. 

CONVOLTULACEiE. 

Cwwckulm  septum  (Linn.) — On  the  island  of  Trasna,  and  probably     * 
elsewhere. 

SOLAKACKS. 

Sdanum  dulcamara  (Linn.)  —  Single  specimens  occur  on  the  shores 
near  Gubbaroe,  &c.,  but  it  is  not  common. 

SCBOPHULARIACEJB. 

Serophularta  nodosa  (Linn.) — Frequent.  S.  aquatica  not  seen. 
BigUdUs  purpurea  (Linn.) — ^Isle  Namanfin,  &c.,  by  no  means  com- 
mon. 
\Veroniea  huxhaumii  (Ten.) — Near  Crum  Castle.     Probably  occurs  in 
many  places. 
V,  arvensis  (Linn.) — On  the  old  walls,  Devenish,  &c.   Common, 
r.  serpyUifolia  (Linn.) — Common, 
r.  ojinnalis  (Linn.) — Common. 

F.  ehamadrys  (Linn.) — Common. 

r.  montana  (Lum.)— Frequent  in  shady  places,  and  on  Devenish, 

&c. 
r.  seuieUata  (Linn.) — Shores  of  Devenish,  &c. 
V.  heeealntnga  (Linn.) — Common. 
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Veronica  hederifolia  (Linn.) — In  the  garden  at  Cnim  Castle.     V. 

agrestis,   V.  polita  and   V.  anagallis,  ought  also  to   occur.     V. 

agre%tis   is  in  Mr.  Stewart's  list. 
Euphrasia  officinalis  (Linn.) — Frequent. 
Bartsia  odontites  (Huds.) — Not  uncommon  in  some  places. 
Fedieularis  palustris  (Linn.) — ^Devenish,  &c.     Common. 
P.  syhatica  (Linn.) — White  Island,  &c.     Frequent. 
Rhinanthus  crist€hyalli  (Linn.) — Common  everywhere. 
Melampyrum  pratense  (Linn.) — Plentiful  in  many  places.     Gaffer 

Island,  &c. 

Labiate. 

Lyeopus  europatis  (Linn.) — Boggy,  cultivated  ground,  one  mile  west 

of  Crum  Castle. 
Mentha  hirsuta  (Linn.) — Common. 
M.  arvensis  (Linn.)? — Common  on  the  shores  of  the  islands  in  the 

lower  lake. 
Thymus  serpyllum  (Fries.) — Apparently  not  common. 
Nepeta  ylechoma  (Benth.) — Devenish,  &c.     Common. 

*  Melissa  officinalis  (Linn.) — Occurs  near  the  garden  on  the  Island  of 

Trasna,  with  Tanacetum  vulgare  and  Chrysanthemum  parthcnium. 

All  three  prohably  planted. 
Prunella  vulgaris  (Linn.) — Common  everywhere. 
Scutellaria  galericulata  (linn.) — Only  seen  in  the  wood  between  Cram 

Castle  and  the  farm-yard,  where  it  is  common  in  one  spot. 
Staehys  palustris  (Linn.) — Common. 
S.  syhatica  (Linn.) — Devenish,  &c.     Frequent. 
Gdleopsis  tetrahit  (Linn.) — In  many  places  round  both  upper  and 

lower  lake,  but  not  common. 
Zamium  purpureum  (Linn.) — Common. 
Ajuga  reptans  (Linn.) — Devenish,  &c.     Common  ever3rwhere. 
\_Teucrium  seorodonia  (Linn.) — Apparently  wanting.     Mr.  Stewart 

does  not  mention  it,  and  I  have  no  entry  of  its  occurrence.] 

Bo&A.onrAC£JE. 

Myosotis  easpitosa  (Schultz). — Common. 

M.  palustris  (With.) — Common ;  perhaps  more  so  than  the  last. 
M.  arvensis  (Hoffm.) — Not  very  common. 

M.  versicolor  (Eeich.) — Common ;  met  with  more  frequently  than 
Jf.  arvensis. 

*  Symphytum  officinale  (Linn.)— I  have  this  entered  in  my  list  as  occur- 

ring near  houses,  but  do  not  remember  the  locality. 

PnVGUICULACEJfi. 

Pinguieula  vulgaris  (Linn.) — On  Devenish ;  but  rather  a  rare  species 
about  the  lake. 
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FBIHtTtACSJI. 

Primula  vulgaris  (Huds.) — ^Devenish,  &c.     Common. 

P.  oJScinalu  (Linn.) — ^Decidedly  rare ;  but  I  gathered  it  in  the  lawn 

at  Bellifile  House,  on  the  upper  lake,  and  in  one  place  near  the 

lower  lake. 
Lyiimaekia  vulgaris  (Linn.) — Yery  common  everywhere. 
Z.  nemorum  (]2nn.}--Common. 
AnagalUs  arvensis  (Linn.) — ^In  fields.    Not  common. 
A.  ieneUa  (Linn.) — ^Yery  common. 
Cmtunadus  minimus  (Lmn.) — Rare.     Only  seen  at  Gubbaxoe  Point, 

near  Kesh,  in  a  sandy  field. 
Samolus  vaUrmdi  (Linn.)-->Oommon,  and  generally  distributed. 

Flaitcaoinacsjb. 

Pkmtago  mt^ar  (Linn.) — Devenish,  &c.     Common. 
P.  ImiDeolata  (Linn.)---Common. 

LithreUa  laeustris  (Linn.) — Margin  of  lake.     Derenish  Island,  &c. 
Common. 

CHENOPODIACSiE. 

Chenopodium  album  (Linn.) — Cultivated  fields.     Common. 
AUriplex  angustifolia  (Sm.) — With  the  last  species;  but  more  plenti- 
ful, I  think. 

POLTGONACEuS. 

Bumex  nemorosus  (Schrad.) — ^Perhaps  the  commonest  species,  only 

yar.  viridis. 
R.  obtusifolius  (Auct.) — Common.     Devenish,  &c. 
R.  erispus  (Linn.) — Common. 
[R.  oonglomeratus  (Muir.) — This  species  may  have  been  overlooked. 

In  &e  ''CybeleHibemica''  it  is  stated,  that  in  Ireland  R.  eonglo- 

meratus  is  more  abundant  than  R,  nemorosus,    I  would  say,  not 

without  diffidence,  that  R.  oonghmeratus  is  the  more  uncommon 

species  of  the  two.] 
R.  acetosa  (Linn.) — Common  generaU)^. 
R.  aeeioseUa  (linn.) — Not  seen  immediately  near  the  shore  of  the 

lower  lake,  but  occurs  on  the  hill  over  it  at  Pollaphuca,  at 

about  800  feet. 
Poli^gomtm  convolvulus  (Linn.) — ^Rather  rare  near  the  lake. 
P.  aviculare  (Linn.) — Not  common;  but  seen  near  Crum  Castle,  and 

also  near  the  lower  lake. 
P.  hgdropiper  (Linn.) — Common. 
P,  minus  (Huds.) — Very  rare.     Only  seen  sparingly  at  Qubbaroe 

Point,  Kesh,  on  the  shore. 

1LI.A.  PaOC,  SSB.  II.,  VOL.  lY.^'BCnMCB.  D 
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Polygonum  persicaria  (Linn.) — Common. 

P,  amphibium  (Linn.)— Plentiful  in  many  places.  All  varieties  occur 
between  the  fonn  floating  in  deep  water  and  that  growing  on 
dry  banks  next  the  shore. 
*P.  historta  (linn.) — In  a  damp  meadow,  near  the  avenue  at  'Ely 
Lodge;  probably  escaped  horn  some  garden. 

[P.  lapathifolium  (Linn.)---On  comparing  a  specimen  considered  to 
be  this  species  with  others  in  the  British  Museum,  it  proves  to 
be  only  a  luxuriant  form  of  P.  persicmria ;  but  the  true  plant  is 
likely  to  occur  in  boggy,  cultivated  fields  near  the  lake.] 

EUFHOKBIACSJB. 

EuphorUa  hdioscopia  (Linn.) — In  fields  at  the  east  side  of  the  lower 
lake,  &c. 

TJrticacsjb. 

Urtica  didiea  (Linn.) — Common. 

271  urens  (linn.) — At  Belturbet,  and  probably  in  waste  ground  else- 
where. 
*UJmus  euberoea  (Ehrh.)  —  At  Ely  Lodge,    and  Crum  Castle,    &c. 
Planted. 

Akkntitera. 

Q^ereus  rohur  (Linn.) — Planted  in  many  places,  and  native  in  other 
localities. 
*Fagus  ayhatiea  (Linn.) — ^Planted  about  Ely  Lodge,  &c. 

Corylus  anellana  (Linn.) — Common. 

Alnus  ghUinosa  (Linn.) — Common,  generally. 

Betula  alha  (Linn.) — Ely  Lodge,  &c.     Frequent. 

Myriea  gale  (Linn.) — Common. 
*Populus  tremula  (Linn.) — Shores  of  lower  lake. 
*8alix  vimifuUis  (Linn) — Boadside  from  Pollaphuca  to  Blaney  Bay. 
Perhaps  planted. 

S.  einerea  (Linn.) — White  Island,  &c.     Frequent. 

8.  aurita  (Linn.) — Owl  Island,  &c. 

8,  caprea  (Linn.) — White  Island,  &c. 

8.  repens  (Linn.) — Owl  Island, 

CoNIFE&iE. 

*Pinus  ayhestrie  (Linn.) — Planted  in  many  places. 

TrPHACKs. 

Typha  latifolia  (Linn.) — Bare.     Only  seen  in  a  ditch  near  Castle 

Hume. 
8parganium  ramosum  (Huds.) — Near  Blaney  Bay,  &c.     Common. 
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Sparganium  simplex  (Hads.) — About  three  miles  north  of  Ennis- 

kiUen,  on  the  east  side  of  the  lake,  at  the  first  inlet  which  comes 

close  to  the  road. 
S.  minimum  (Fries.) — In  the  same  locality. 
S.  afine  (Schn.)  ? — Growing  near  8,  minimum. 

Of  8.  affine  and  8,  simplex  I  have  specimens,  but  I  refer  my 

specimen  to  the  former  species  with  some  doubt,  the  fruit  being 

imperfect. 

ARACXiB. 

Arum  macukUum  (linn.) — Not  common.     Near  the  lower  lake. 

.Lemnace^. 

Lemma  irisulea  (Linn.) — ^In  a  ditch  near  Crum  Castle. 

Z.  gibha  (Linn.) — ^In  the  lake,  three  miles  north  of  Enniskillen,  at  the 

east  side. 
Z.  minor  (Linn.) — ^Frequent. 

Naidacbjb. 

PcUfmogeUm  natans  (Linn.) — Common.     Devenish,  &c. 

P.  polygcnifolius  (Pourr.) — Boggy  drains  north  of  Blajy  ay,  and 
elsewhere.    Frequent. 

P.  heterophyUue  (Schreb.) — Found  floating  by  the  shore  of  the  lower 
lake  in  many  places.  Specimens  identicsd  with  this  compact  and 
perhaps  brittle  form  are  in  the  British  Museum  Herbarium,  from 
Lough  Bofln,  Co.  Leitrim,  collected  by  Mr.  W.  T.  Thiselton 
Dyer. 

P.  lucens  (Linn.) — Abundant  in  the  upper  and  lower  lake.  A  flower- 
less  form,  perhaps  aeuminatus,  but  with  the  prominent  midrib  not 
quite  so  marked  as  in  the  Cambridge  specimens,  was  gathered. 
No  specimen  of  this  variety,  either  in  the  British  Museum  or 
at  Cambridge,  is  in  flower  or  fruit,  and  it  may  be  but  a  young 
and  immature  state  of  P.  lueem. 

P.  stsis  (Both.) — Plentiful  in  the  lower  lake  near  the  entrance  to  the 
Kesh  river,  August,  1881.  My  specimens  were  submitted  to 
Professor  Babington.  This  species  has  a  great  look  of  P.  lueens, 
but  I  saw  no  specimen  with  leaves  of  an  intermediate  shape 
either  at  the  British  Museum  or  Cambridge. 

P.  perfoliatuB  (Linn.) — Common. 

P.fliformis  (Nolte.) — In  water,  about  three  feet  deep,  between  Kin- 
nausy  Island  and  the  mainland,  near  Kesh.  Plentiful  just  in  the 
one  spot. 

Alismace^. 

Trigloehin  paluBtre  (Linn.) — Common  about  the  lake. 
.i/iMMi  j»i!tm^o  (Linn.)— Common.     Devenish,  &c. 
A.ranuneukides  (Linn.) — Shore  of  Devenish,  and  in  one  or  two  other 
places.     Sparingly,  and  not  common. 
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Htdboceabidacea. 

JSlodea  eanadensis  (Rich.) — ^Drain  on  the  Island  of  Traana,  and  in  other 
places.  Not  plentiful  now.  I  was  informed  that  a  few  years 
ago  this  plant,  which  the  natives  call  ''eel-weed,"  threatened 
almost  to  fill  up  Lough  Erne.  When  introduced  it  epread  with 
great  rapidity  round  the  islands  and  shores.  It  has  since  de- 
creased equflJly  fast. 

[^Siratiotes  ahides  (Linn.) — This  species  was  not  seen  in  Lower  Lough 

Erne,  nor  in  that  portion  of  the  upper  lake  I  examined.     The 

immediate  neighbourhood  of  Crum  Castle  was  visited,  but  the 

district  between  Crum  Castle  and  Belturbet,  where  it  is  reported 

.   to  grow  plentifully,  was  not  gone  over.] 

OsCHinAGKJE. 

OrehU  maseida  ^linn.) — On  White  Island,    ll'ot  common. 

O.  incamata  (Linn.) — Common.    Devenish.  &c. 

0.  maeulata  (Linn.)~Common  generally. 

Oymnadenia  eonapeea  (Brown). — ^Rare.    Only  seen  by  the  roadside, 

near  Ely  Lodge,  when  going  to  Enniskillen  from  BeUeek. 
O.  albida  (Eich.)— Bare.     On  the  slopes  oi  the  hill  over  the  lower 

lake  at  Pollaphuca. 
JBahenaria  viridis  (Brown). — In  the  same  locality  as  the  last  species. 
M.  hifolia  (Bab.)-~On  White  Island,  and  fields  near  Blaney  Bay. 

19  ot  nearly  so  common  as  H,  ehloraniha. 
S.  ehlorantha  (Bab.) — This  species  and  the  next  are  the  commonest 

orchids  about  Lough  Erne. 
Listera  ovata  (Brown). — Abundant. 
Neottia  nidus-avis  (Eich.) — Under  the  old  beeches  opposite  Crum 

Castle.     Sparingly. 
Epipcietis  latifolia  (Auct.) — Common,  especially  under  beech  trees. 

I  cannot  distinguish  between  this  species  and  E,  media. 

InEDACEiB. 

Iris  psettdacorus  (Linn.) — Very  common  generally. 

LnjACEJi. 

Seilla  nutans  (Sm.) — Common..   In  great  quantity  in  some  places. 
Allium  ursinum  (Linn.) — Common. 

Narthecium  ossifragum  (Huds.) — On  the  hill  over  the  lake  at  Polla- 
phuca ;  not  seen  at  a  lower  level. 

JUXCACEJB. 

Lunula  pilosa  (Willd.)T— Eatber  common. 

L.  syhatica  (Beck.) — Abundant  in  many  places. 
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Limda  mudtijlora  (Kocb.) — Coxninoii. 

L.  eampedrU  (D.  G.)? — Tliis  species  was  marked  off  in  my  list,  per- 
haps hastily,  for  I  do  not  feel  sure  that  I  met  the  typical  form 
which,  when  compared  with  the  frequency  of  L.  midtijlora, 
appears  to  be  rare  in  Irdand. 

Jvneui  eonghmeratua  (Linn.) — On  Deyeniah,  &c.    Frequent. 

/.  iffttiw  (Linn.) — Common. 

/.  glaueus  (Sibth.) — Common  generally. 

/.  Mcui^hrw  (£hrh.) — ^Yery  common. 

/.  lamprocarpus  (Ehrh.)— Not  uncommon. 

/.  aupinug  (Moench.) — Common. 

/.  hufoniua  (Linn.)--Both  varieties  common,  i.e.  genuinw  (Syme) 
vnd.  faeetcuitftm  (Koch.). 

/.  ijuarronu  (Linn.) — On  the  hill  over  the  lower  lake  at  FoUaphuca. 

Ctpesacba. 

Sekemui  nigrieam  (Linn.) — Frequent. 

Seirpua  aeieuiarit  (Linn.) — Bare.     Shore  of  Devenish  Island,  and  on 

east  side  of  lower  lake  in  one  place. 
8.  pakutris  (Linn.) — ^Plentiful. 
8,  paueiflorue  (Lightf . ) — On  the  north  end  of  Devenish  Island.  Bather 

rare  elaewhere. 
8.  uupitaswiJAjm.) — On  the  hill  over  the  lower  lake  at  Follaphuca. 

Not  seen  at  a  lower  level. 
8.  utaeeui  (Linn.) — Springs  on  Devenish,  &c.    Frequent. 
8.  lacustris  (Linn.) — Abundant  everywhere  round  the  lake. 
£riophfirum  vaginaium  (linn.) — On  the  hill  over  the  lake  at  Polls- 

phuca. 
£.  angwtifoUum  (Linn.) — Common. 

Car$x  puliearis  (Linn.) — Common,  and  generally  distributed. 
C.  iktieha  (Huds.) — Near  Belliale  House,  Upper  Lough  Erne.    Com- 
mon near  the  diiore  here. 
C,  panieulata  (Linn.) — Bare.     In  a  marsh  between  Crum  Castle  and 

the  farmyard. 
C.  tteRukia  (Good.) — Common  generally. 
C,  remola  (linn.) — On  Devenish,  &c.     Frequent. 
C.  tkngata  (Linn.) — ^Yery  rare.     Sparingly  in  a  marsh  between 

Cram  Castle  and  the  &knnyard,  with  C.  panietUataf  curia,  and 

others. 
C.  euria  (Good) — Bare.     Growing  with  the  last-named  species. 
C.  ovalis  (Good) — Frequent.    On  Devenish,  &c. 
C.  itricta  (Good)— Along  the  margin  of  the  lake.     Common. 
C.  mdgaris  (Fries.) — Very  common. 
C,  glauea  (8cop.)--Frequent. 

C.praccx  (Jacq.) — ^Not  very  common.     Pasture  near  Castle  Hume. 
C.  paUeseens  (Linn.) — Occurs  in  many  places  about  the  lake  ;  often 

plentiful. 


22  Proceedings  of  the  Royal  Irish  Academy. 

Carexpanicea  (Linn.) — Very  common.  A  rather  stonted  form  occurs 
occasionally,  in  wliich  the  spike  is  solitary,  and  apparently  with 
very  few  or  no  male  flowers. 

C.  gyhatica  (Hads.) — Frequent. 

C.  lavigata  (Sm.)-— Rare.  Only  seen  in  a  wood  near  the  game- 
keeper's lodge,  on  the  west  side  of  Lough  Erne,  at  Crum 
Castle. 

C.  hin^rvis  (Sm.) — Rather  uncommon  about  the  lake. 

C,  homschuehiana  (Hoppe) — Devenish,  &c.  Common  about  the  lower 
lake. 

C.fla/ca  (Linn.) — ^Frequent. 

C  €Bder%  (Ehrh.)? — Toung  specimens,  probably  referable  to  this  spe- 
cies, were  gathered  on  the  inundated  shore  of  Devenish. 

C,  hirta  (Linn.) — Common. 

C,  amptdlaeea  (Good) — Frequent  by  the  margin  of  the  lake. 

C.  veiiearia  (Linn.)-— Shore  of  Devenish,  &c.  Not  so  common  as 
(7.  amptdlaeea. 

GRAMnnsiB. 

Anthoxanthum  odaratum  (Linn.) — Common. 

Digraphis  arundinacea  (Trin.)---Common  around  the  lake. 

Alopeeurus  genicuUdut  (Linn.) ^Frequent.  Damp  ditch  on  Deve- 
nish, &c. 

A.pratensis  (Linn.)— Frequent. 

Phleum  pratense  (lonn.) — Not  nearly  so  common  as  the  last  species, 
but  may  be  found  in  many  places :  Ely  Lodge,  &c. 

Sesleria  e^mdea  (Scop.) — On  the  rocky  face  of  Shean  Hill  at  FoUa- 
phuca,  lower  lake. 

Agrostis  alha  (Linn.) — Frequent. 

A,  vulgaris  (With.) — Frequent. 

Phragmites  communis  (Trin.) — ^Abundant  around  the  lake. 

Aira  aespitosa  (Linn.) — Occurs  almost  everywhere  on  the  islands, 
&c. 

A.flexuosa  (Linn.) — Frequent  in  suitable  places. 

A.  praeox  (Linn.)— Not  uncommon.     Gubbaroe  Point,  Kesh,  &c. 

A.  caryophyllea  (Linn.)? — I  have  no  entry  of  this  species,  but  am 
pretty  certain  it  was  observed. 

Avenafla/ceseens  (Linn.) — Dry  pasture  near  Crum  Castle. 

JSbleus  lanatus  (Linn.) — Common. 

Molinia  earulea  (Moench.) — Common. 

Melica  uniflora  (Retz.) — Common  in  woods. 

Catahrosa  aquatiea  (Beauv.) — Frequent  in  boggy  ground. 

Olyoeria  fluitans  (Brown) — Common. 

G.  plieata  (Fries.) — Riu*e.  In  a  ditch  near  Castle  Hume,  lower 
lake. 

Poa  annua  (Linn.) — Common. 

P.  pratensis  (Linn.) — Frequent. 
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Poa  trkialu  (Linn.) — Frequent. 

BriisM  media  (Linn.) — Occurs  in  most  places ;  Devenish,  &c. 

Cynomrtu  erisiatut  (Linn.) — Common. 

Daetyhu  glomdrata  (Linn.} — Common  everywhere. 

Fe4uea  teiuraidea  (IU)th.)--Sandy  field  at  Gubbaroe  Point,  Kesh. 

F,  ovina  (Linn.) — Not  uncommon. 

F.  rubra  (Linn.) — Common  around  the  shore. 

F.  $latfor  (Linn.) — Frequent  near  the  lake. 

F.pratemis  (Huds.)? — No  specimen  gathered,  but  probably  occurs. 

Bromut  aaper  (Murr.) — Common  in  woods  near  shore. 

B.  moUu  (Linn.) — Not  uncommon.     One  specimen  gathered  comes 

near  B.  raeenumu, 
lyitimm  repent  (LinzL) — Frequent. 
Lolium perenne  (Linn.) — Common  generally. 
L.  UaUium  (Braun.) — ^Introduced  in  pasture,  &c. 
Nariue  $trtcta  (Linn.) — On  the  hill  at  Follaphuca,  &c. 

Fiucss. 

Pteris  opitlifM  (Linn.) — Occurs  in  many  places. 

Lamaria  ^eant  (Desv.) — Frequent  in  suitable  spots. 

Afplenium  ruta-muraria  (Linn.) — ^Devenish,  &c. 

A,  triehomanee  (Linn.) — Not  uncommon. 

[A.  aiumtum-nigrum  (Linn.) — I  have  no  entry  of  this  species,  and  do 

not  remember  seeing  it.     It  is  in  Mr.  Stewart's  list.] 
At^riwnfiliX'famina  (Bemh.) — Common.     On  some  of  the  islands 

the  specimens  are  very  large. 
Swlopendrium  vulgare  (Sm.) — ^Devenish,  &c.     Not  uncommon. 
Pollfiiiehum  angvlare  ^Willd.) — ^Devenif^,  &c.,  but  not  very  common. 
Lehna  JUix-mae  (Rich.) — Frequent. 
Z.  iUatata  (Desv.) — Common. 
L.  amuia  (Baker)  —  Rare.     My  specimens  were  gathered  on  the 

hiU  over  the  lake  at  FoUaphuca,  in  August,  1881.     I  could  not 

find  it  in  June,  1882. 
PotypMum  vulgare  (linn.)— Frequent. 
Otmmia  regaUe  (lann.) — Rare.     Only  seen  in  one  spot  on  Goat 

Island,  lower  lake. 

LrooponiAGSJS. 
LycopoOum  ulago  (Linn.) — On  the  hill  over  the  lake  at  Pollaphuca. 

Equisxiacrs. 

Equuetuim  arvense  (Linn.)— Common. 

F.  maximum  (Linn.) — In  several  places  about  the  lower  lake. 

F.  iyhatiewn  (Linn.) — Frequent,  but  not  common. 
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JEquiaeium  pahutre  (Linn.)  —  Frequent.     Remarkably  large  fertile 

stemfl  m  aome  shady  places,  with  spreading  branches. 
jE.  limosum  (Linn.) — Plentiful  round  the  shore  in  most  places. 

CWAEACEM. 

Chora  fragtlis  (Desv.),  var.  eapiUacsa  (Thuil.) — ^By  tiie  lower  lake, 
three  miles  north  of  Enni  skill  en.  Yar.  delieaUda  was  collected  at 
Blaney  Bay.    Named  by  Mr.  H.  Grores. 

Nitellaopaca  (Ag.) — Blaney  Bay  and  Beyenish  Island. 


NOTE  ADDED  IN  PRESS 

[October,  1883.] 

The  living  specimens  believed  to  be  Hieraeium  umbellatum  have 
flowered,  and  prove  the  species  to  have  been  correctly  identified  by 
my  friend  Mr.  A.  G.  More,  to  whose  well-known  critical  eye  I  have 
been  so  much  indebted  when  naming  doubtful  species. 
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n. — ^Recsrt  Adbitioks  to  the  Ftjkgi  07  Cousnxs  Dublin  and 

WlCXLOW.     £7  GfiEXNWOOD  PiM,  M.A.,  E.L.S. 

[Bead,  May  28,  1883.] 

Is  the  early  part  of  1878,  by  request  of  the  Committee  appointed  to 
prepare  l^e  Guide  to  County  Dublin,  in  connexion  with  the  British 
Association  meeting  of  that  year,  I  compiled  a  list^  of  the  Fungi  which 
had  been  recorded  from  County  Dublin  and  County  Wicklow,  as  it 
was  thought  desirable  to  include  the  latter  in  the  fauna  and  flora  of 
the  district. 

As  I  then  pointed  out,  this  catalogue  was  extremely  imperfect, 
being  little  more  than  a  transcript  of  my  own  notes  made  within  a 
short  time,  and  with  almost  no  opportunity  of  check.  A  short  list  of 
less  than  a  dozen  species  collected  in  Powerscourt,  which  I  received 
from  the  Bev.  M.  J.  Berkeley,  was  not  included,  but  will  be  found 
appended  to  this  Paper. 

In  very  many  instances,  the  species  enumerated  in  my  own  list 
were  identified  merely  from  description,  as  Dr.  Cooke's  beautiful  illus- 
trations of  the  HelveUacei  and  Agaricini  had  not  been  published,  and 
time  did  not  permit  my  consulting  other  works  than  those  in  the  Na- 
tional Library  of  Ireland,  which  are  not  of  very  recent  date  in  many 
cases. 

During  the  five  years  which  have  elapsed  since  the  meeting  of  the 
British  Anociation,  some  sixty  additional  species  have  come  under  my 
notice,  although  from  various  reasons  I  have  been  able  to  devote  very 
little  time  to  Uie  study  of  Fungi.  I  am  quite  sure  there  are  a  large 
number  still  unrecorded. 

Of  these  additions,  I  wish  to  draw  the  attention  of  the  Academy  to 
a  few  of  the  more  remarkable  forms,  several  of  which  are,  so  far  as  I 
have  been  able  to  ascertain,  undescribed,  at  least  in  any  work  to  which 
I  have  access. 

Passing  by  some  twelve  or  fourteen  Agarics  and  allied  species,  I 
would  note  the  occurrence  of  Folyporus  gigantem  last  summer  in 
Powerscourt.  It  was  an  enormous  specimen,  growing  layer  above  layer 
in  an  imbricated  manner,  and  forming  a  tuft  nearly  three  feet  in  dia- 
meter,  of  a  light  buff,  flecked  with  chestnut  colour,  and  very  pretty. 
It  grew  at  the  root  of  a  large  beech  tree.  In  the  same  demesne  near 
the  Waterfall,  I  collected  the  Beefsteak  Fungus,  Fistulina  hepatiea,  on 
an  old  oak. 
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Of  Auricolariacei  we  have  two  species :  one  of  tihem  a  Cjphella. 
Mr.  Phillips  believes  it  to  be  new  to  science. 

Of  Gasteromycetes  four  are  added.  Of  Conlomycetes,  nine ; 
amongst  the  latter,  a  form  of  Chalara  on  the  interior  of  a  cocoa-nut 
perhaps  distinct  from  that  figured  by  Corda — viz.,  C.fustdioides,  Also 
the  curious  forms  Echinohotryum  atrum  and  Tetrapha  aristata,  both 
very  rare  in  England  and  on  the  Continent,  and  now  recorded  for  the 
first  time  in  Ireland. 

To  the  Hyphomycetes,  or  moulds,  fifteen  species  and  varieties  are 
added,  of  which  I  claim  four  as  new.  These  are  Alliospora  sapugaya 
(Pim);  Melminthoiporium  gymnostachyi  (Pim);  Stysanus  stemonitis, 
var.  ramosa  (Pim);  and  Ramularia  eryptosteyia  (Pim).  Full  descrip- 
tions will  be  found  in  the  appended  lists.  Alliospora  sapugaya  is  by 
far  the  most  curious  form,  combining,  as  it  does,  the  characteristics  of 
three  other  genera,  viz.  Aspergillus,  Haplaria,  and  Verticillium. 

2\iber  astivum,  the  summer  truffle,  occurred  abundantly  at  Farm- 
leigh,  Castleknock,  where  it  was  discovered  by  a  French  cook.  It  is 
used  there  for  culinary  purposes.  I  am  not  aware  of  its  occurring 
elsewhere  in  Ireland,  though  most  likely  it  and  many  other  subterra- 
nean forms  are  overlooked  through  being  buried. 

In  conclusion,  I  can  only  reiterate  an  oft-expressed  desire  that 
some  others  would  take  up  this  work,  that  we  might  have  some  know- 
ledge of  the  Fungi  of  other  parts  of  Ireland,  and  of  such  groups 
as  the  Sphseriacei,  Tuberacei,  Hypogsei,  &c.,  which  have  so  far  been 
entirely  neglected. 

Agaricus  (Lepiota)  acutesquamosus  (Wm.),  in  a  stove,  Monkstown. 
„  „         clypeolarius  (Bull),  Monkstown. 

„  (Tricholoma)  immundus  (Bk.),  Powerscourt. 
„  „  brevipes  (Bull),  Dargle. 

„  (Clitocybe)  ectypus  (Fr.),  Bray. 
„  ,,  dealbatus  (P.),  Powerscourt. 

„  (CoUybia)  butyraceus  (Bull). 

„  (Clitopilus)  prunulus,  var,  Orcella  (Scop.),  Powerscourt. 

„  (Mycena)  polygrammus  (Bull),  Glasnevin. 

„  (Pholiota)  aurivellus  (Batsch),  Trinity  College  Bot.  Gard. 

„  (Hebeloma)  fastibilis  (Fr.),  Bray. 

Gomphidius  viscidus  (Fr.),  Bray. 

Lactarius  hysginus  (Fr.),  Ovoca. 
„        subdulcis  (Fr.),  Dargle. 

Boletus  piperatus  (Bull),  Bray. 

Polyporus  perennis  (Fr.),  Dargle. 
„  ribis  (Fr.),  Monkstown. 

„  giganteus  (Fr.),  Powerscourt. 

Hydnum  niveum  (P.),  Trinity  College  Botanical  Gardens. 
„       plumosum  (Duby),  near  Bray. 
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Thelephora  cristata  (Ft.),  Dargle. 

Cjpbella,  sp.  noY.,  Monkstown. 

Tremella  foliacea  (P.),  Shankill. 

OcUviania  agterosperma  (Yitt.))  Monkstown. 

Oeaster  micheliannB  (Sow.),  Trinity  College  Bot.  Gard. 

Hemiaicyria  clavata  (P.),  Monkstown. 

Trichia  Taxia  (P),  Glasnevin. 

Septoria  cannorom  (n.  s.  Pirn),  Monkstown.  Pale  yellow  spores; 
abont  five-septate;  very  slightly  curved ;  on  root  of  Canna  indica; 
Monkstown,  March,  1879. 

Echinobotryum  atmm  (Ca.),  cut  timber,  Monkstown. 

Torola  sporendonema  (B.  and  Br.),  on  cheese. 

Cbalara  cocos  (Pirn),  doubtfully  distinct  from  C.  fusarioides  (Corda). 

Speira  toruloides  (Ca.),  Monkstown. 

Tetraploa  aristata  (B.  and  Br.),  on  Pampas  grass,  Monkstown. 

Faccinia  glechomatis  (D.  C),  Enniskerry. 
„      scorodonias  (Lk.),  Dargle. 

Bcstelia  lacerata  (Tul.),  Ovoca. 

Epicoccum  neglectum  (Desm.). 

„         var.  papaveris  (Pim),  on  poppy,  Monkstown. 

Helminthosporium  simplex  (Kze.),  on  Gladiolus. 

echinulatum  (Bk.),  on  Eucalyptus. 

gymnostachyi  (Pim),  irregular. — ^Blackish  spores ;  very 
long  sometimes ;  concatenate  ;  sometimes  with  h3rpb8B 
at  both  ends ;  endochrome  divided  into  oblong  masses, 
as  in  H.  Smithii ;  perhaps  scarcely  a  good  Helminthos- 
porium ;  on  Gymnostachyum. 

Alliospora  sapu^ayse,  nov.  gen.  et  spec. — A  curious  black  mould,  hav- 
ing minute  spherical  heads,  borne  on  erect  flocci.  Head  consists 
of  a  small  globose  columella,  surrounded  by  a  dense  stratum  of 
closely -packed  basidial  cells,  from  which  depend  slender  hyphse, 
clustered  with  spores,  and  branched  verticellately  at  the  top.  On 
decaying  sapu^aya  nut,  1882. 

TertidUium  aspergiUus,  dead  Polyporus,  Monkstown. 

Oidium  chartamm  (Lk.),  damp  wall  paper  (Mr.  A.  Balfe). 

Stysanus  stemonitis  (Ca.),  Monkstown. 

„       rar.  ramosa  (Pim),  a  well-marked  branched  form    of   the 
species. 

Bactylium  roseum  (Bk.),  Monkstown. 
„  obovatum  (Bk.),  Monkstown. 

BotryoBporium  difhisum  (Ca.),  decaying  stems ;  abundant. 
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Bamularia  cryptostegias  (Fim),  on  seeds  ol  dyptostegia. 

Tuber  sestiyuin  (Yitt.),  Fannleigh. 

Feziza  tectoria,  Olasnevm. 

„    calyculaeformis  (Sdram.),  near  Bray. 
„    trechispora  (B.  and  Br.),  Dunran  Glen. 

Xylaria  caix>ophila  (Fr.),  Olendruid. 

Epichloe  typhina  (B.),  Oroca,  Dargle. 

SphflBiia  aquila  (Fr.),  Monkstown. 

Gapnodium  footii  (B.  and  D.),  Uonkstown. 

The  following  were  fonnd  by  Mr.  Berkeley  in  Fowerscoort : — 

Agaricus  (Lepiota)  delicatos  (Fr.);  Agaricus  calamistratus  (Fr.); 
Agaiicus  scolecinns  (Fr.) ;  Folypoms  hibemicns  (B.  and  Br.) ;  Nidu- 
laria  pisiformis  (Tul.) ;  Merulius  pallens  (B.) ;  Schinzia  alni  (Wor.). 
He  also  records  Sphsria  Keitii  from  Glasnevin. 
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ni. — Ok  a  TiAKE  Repsesentatios'  of  Cebtain  DTiTAincAL  Pboblsvs 
nr  THE  Tbxoby  of  a  BieiD  Boot.    By  Bobeet  S.  Ball. 

[Bead,  April  9,  1883.] 

Ik  the  following  Paper  I  propose  to  exhibit  a  method  of  studying  by 
merely  plane  construction  the  theory  of  certain  problems  in  a  rigid 
system  which  has  two  degrees  of  freedom.  The  problems  referred  to 
are  those  in  which  the  rigid  body  remains  always  in  the  vicinity  of  its 
original  position,  so  that  the  dynamical  questions  are  merely  those  of 
equilibrium,  of  impulsive  forces  and  of  small  oscillations. 

We  must  refer  to  the  "Theory  of  Screws"  for  an  outline  of  the 
principles  on  which  the  present  method  is  based.  We  there  find  that 
when  a  body  has  freedom  of  the  second  order  it  is  always  capable  of 
twisting  about  every  screw  of  a  certain  group  which  lie  on  the  ruled 
cubic  surface  called  the  cylindroid.  Each  screw  has  a  pitch  appro- 
priate to  its  situation  on  the  cylindroid,  so  that  while  the  body  has  two 
degrees  of  freedom,  and  is  thus  capable  of  attaining  a  position  which 
can  be  defined  by  two  generalized  co-ordinates,  one  of  these  co-ordi- 
nates may  be  regarded  as  indicating  the  screw  about  which  the  body 
is  twisted,  while  the  other  gives  the  amplitude  of  the  twist.  We  may 
consider  each  screw  of  the  system  to  be  denoted  by  a  point  in  a  plane, 
or  we  may  regard  a  group  of  points  in  a  plane  which  correspond  respec- 
tively with  the  group  of  screws  on  the  cylindroid.  As  the  screws  on 
the  cylindroid  are  only  a  singly  infinite  series,  so  the  points  in  the 
plane  must  be  only  a  single  infinite  series ;  in  other  words,  they  must 
lie  upon  a  curve.  As  also  when  we  proceed  around  the  cylindroid  we 
retnni  to  the  screw  from  which  we  started,  it  would  seem  natural  that 
the  curve  of  points  should  be  a  closed  curve.  What  is  this  closed  curve 
to  be?  It  will  be  easy  to  show  that  we  can  obtain  many  advantages 
by  taking  this  curve  to  be  a  circle. 

Let  a  and  /3  be  two  screws  on  the  cylindroid.  We  select  first 
of  all  a  point  A  quite  arbitrarily  which  shall  correspond  to  a. 
We  may  for  the  moment  regard  the  choice  of  B,  the  point  corre- 
sponding to  )9,  as  also  arbitrary.  Let  ^  be  a  third  screw  on  the  cylin- 
droid, and  let  P  be  its  corresponding  point  on  the  plane.  There  will 
be  a  great  convenience  in  choosing  P,  so  that  the  triangle  ABP  shall 
bear  some  quickly  intelligible  relation  to  the  set  of  screws  a,  j3,  0. 
We  are  here  reminded  of  the  fundamental  property  of  the  cylindroid 
that  three  twists  on  any  three  screws  will  neutralize,  provided  that 
each  twist  has  an  amplitude  proportional  to  the  sine  of  the  angle, 
between  the  other  two  screws.  It  is  therefore  natural  to  choose  P, 
so  that  the  sides  of  the  triangle  ABP  shall  be  respectively  propor- 
tional to  the  amplitudes  of  the  twists  about  the  corresponding  screws. 
Hence  it  follows  that  the  angle  which  P  subtends  at  A  and  B  must 
be  equal  to  the  angle  between  the  two  screws  A  and  B.    Now  as  this 
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mufit  be  true  for  each  screw  on  the  cylindroid,  it  is  obvions  that  the 
angle  snbtended  by  P  most  be  constant,  or,  in  other  words,  that  the 
locus  of  P  is  a  circle.  We  are  thus  led  to  study  the  correspond^ice  of 
the  screws  on  a  cylindroid  with  the  points  on  a  circle. 

We  can  exhibit  this  correspondence  in  a  very  direct  manner  by  the 
formulsB  given  in  **  Screws,"  p.  1 5.  The  position  of  a  screw  is  defined 
by  the  two  equations 

y  =  X  tan  /, 

z  =  (pa  -Pfi)  sin /  cos/ ; 
while  the  pitch  p  of  the  screw  is 

p=pa  cos*  l^Pfi  sin'  /. 

In  these  equations  j?a  and/i^  are  the  pitches  of  the  two  principal  screws 
of  the  cylindroid  which  intersect  at  right  angles  in  the  origin,  and  /  is 
the  angle  made  by  a  yariable  screw  with  the  axis  of  x.    If  we  write 

Po^iiPa-^Pfi);    ni^i(pa-pfi); 

and  if  we  eliminate  /  from  the  two  last  equations,  we  obtain  the  result 

(p-PoY  -^^  =  1^*: 

regarding  p  and  s  as  current  co-ordinates,  this  equation  denotes  the 
circle  which  corresponds  point  to  screw  with  the  screws  on  the  cylin- 
droid. It  will,  I  think,  be  found  that  the  correspondence  presents  the 
various  problems  which  arise  with  a  degree  of  elegance  hardly  to  be 
anticipated  from  the  mode  in  which  the  circle  has  been  determined. 

Describe  the  circle  SPQ,  with  ITbs  centre  and  m  as  radius,  and  the 
plane  representation  of  the  cylindroid  is  complete. 

Draw  an  arbitrary  straight  line  ZJf  (Fig.  1),  and  a  perpendicular, 
HjN^,  to  this  line ;  the  distance  JVIT  is  equsd  to  po,  which  is  the  con- 
stant part  in  the  expression  of  the  pitch  of  a  screw  on  the  cylindroid, 
the  expression  of  any  pitch  being 

Po  +  m  cost  /. 

Take  a  point  P,  corresponding  to  any  screw  on  the  cylindroid,  and 
let  fall  PA  perpendicular  on  ZAf-,  then  PA  is  the  pitch  of  the  screw 
corresponding  to  P.  If  Q  be  a  second  point  on  the  circle,  then  QB  is 
the  pitch  corresponding  to  Q,  while  tiie  intercept  AB  between  the 
two  perpendiculars  is  the  shortest  distance  between  the  two  oorre- 
sponding  screws.  The  angle  subtended  by  the  arc  PQ,  at  any  point 
of  the  circumference,  is  the  angle  between  the  two  screws.  It  will 
now  be  easily  seen  how  the  screws  determine  the  circle  just  as  they 
determine  the  cylindroid.  Draw  a  pair  of  parallels  whose  perpen- 
dicular distance  AB  is  equal  to  the  shortest  perpendicular  distance 


Ball — Dynamical  Problems  in  the  Theory  of  a  Rigid  Body.      31 

of  the  two  screws.  From  A  and  B  set  off  distances  AP  and  BQ 
equal  to  the  pitches  of  the  two  screws,  and  having  thus  found  P 
and  Qy  describe  a  circle  through  those  points,  so  that  the  angle  sub- 
tended by  PQ  at  the  circumference  shall  equal  the  angle  between  the 
two  screws.  It  thus  appears  that  P  and  Q  in  this  method  cannot  be 
chosen  arbitrarily,  for  PQ'  must  equal  the  square  of  the  shortest  per- 
pendicular distance  between  the  two  screws,  plus  the  square  of  the 
difference  between  their  pitches. 


BN 


Fig.l. 


It  is  now  extremely  easy  to  identify  the  various  points  on  the 
drcle  with  their  corresponding  screws  on  the  cylindroid.  Any  parallel 
to  Zif  will  cut  the  circle  in  two  points  corresponding  to  two  screws 
of  eqaal  pitch ;  any  perpendicular  to  LM  will  cut  the  circle  in  points 
corresponding  to  intersecting  screws;  a  perpendicular  to  ZJf  through 
E^  the  centre,  cuts  the  circle  in  points  corresponding  to  the  two  prin- 
cipal screws  of  the  cylindroid ;  a  parallel  to  ZJf,  through  J?)  cuts  the 
circle  in  the  points  which  correspond  with  the  terminal  screws  of  the 
cylindroid,  and  the  points  in  which  LM  cuts  the  circle  give  the  screws 
of  zero  pitch :  the  extremities  of  any  diameter  of  the  circle  correspond 
with  a  pair  of  screws  at  right  angles ;  and  if  a  third  screw  ^be  intro- 
duced, then  the  twists  or  wrenches  about  P,  Q,  Z,  which  would  neu- 
tralize, are  respectively  proportional  to  the  sides  of  the  triangle  PQZ, 

The  interpretation  of  reciprocal  screws  on  the  cylindroid  is  some- 
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what  remarkable  when  viewed  in  the  preaent  method.  Let  0  be  the 
pole  of  the  pitch-line  ZJf,  with  regard  to  the  circle ;  then  the  theorem 
to  be  proved  is  that  any  chord  through  0  intersects  the  circle  in  a  pair 
of  points  which  correspond  with  a  pair  of  reciprocal  screws  on  the 
cjlmdroid.  It  will  be  nearly  as  easy  to  prove  this  in  a  more  general 
form,  viz.,  that  the  virtual  coefficient  of  any  two  screws  is  propor- 
tional to  the  perpendicular  OR^  let  fall  from  0  on  the  chord  FQ^ 
joining  the  two  corresponding  points. 

From  the  figure,  it  is  very  easily  seen  that 

OR  =  m  cos(/  -V)-  Ojffcos(/+  0 ; 
whence 

~  OR  -p   cos  /  cos  V  -k-pfi  cos  m  cos  j»'; 

but  the  right-hand  member  is  the  virtual  coefficient  of  the  two  screws 
("  Screws,"  p.  37),  and  hence  the  required  theorem  has  been  proved. 

It  is  now  easy  to  find  the  screw  on  a  cylindroid  reciprocal  to  a 
given  screw ;  for,  join  the  point  corresponding  with  the  given  screw 
to  the  pole  of  the  pitch-line,  and  the  point  where  the  chord  cuts  the 
circle  again  is  the  correspondent  of  the  required  screw.  If  the  screws 
have  a  given  virtual  coefficient,  then  the  chord  joining  them  envelops 
a  circle  whose  centre  is  the  pole  of  the  pitch-line. 

The  graphical  method  of  this  Paper  is  also  very  convenient  for  the 
illustration  of  the  dynamical  questions  of  impulsive  forces  and  of  small 
oscillations.  If  a  rigid  body  with  two  degrees  of  freedom  be  at  rest, 
and  if  it  receive  an  impulsive  wrench  on  any  arbitrary  screw,  then  it 
is  well  known  that  without  any  sacrifice  of  generality  we  may  replace 
the  given  impulsive  wrench  by  a  wrench  on  a  screw  of  the  cylindroid 
expressing  the  freedom  ("  Screws,"  p.  59).  We  thus  have  two  corre- 
sponding systems  of  screws  on  the  cylindroid,  and  the  correspondence 
being  strictly  of  the  one-to-one  type  is  homographic  ("  Screws,"  p.  106). 
We  thus  have  in  the  present  way  of  looking  at  the  subject  two  sets  of 
homographic  point-systems  on  the  circle.  We  shall  call  Pj,  P21  &c., 
the  impulsive  screws,  and  Qi,  Q2>  &c.,  the  corresponding  instantaneous 
screws.  The  general  theory  of  such  point-systems  on  a  circle  is,  of 
course,  well  known,  and  it  may  be  of  interest  to  trace  how  in  the  pre- 
sent case  the  homography  departs  from  the  general  type. 

If  we  join  Pi,  Q,,  and  also  Pa,  d,  the  joining  lines  intersect  on  a 
point  collinear  with  the  similar  intersections  obtained  by  taking  every 
other  two  pairs  of  impulsive  and  instantaneous  screws.  The  axis  thus 
obtained  intersects  the  circle  in  the  two  double  points  of  the  homo- 
graphy. The  screws  corresponding  to  these  points  are  what  we  have 
called  the  principal  screws  of  inertia.  They  are,  in  fact,  the  screws,  a 
wrench  on  either  of  which  will  force  the  body  to  commence  its  move- 
ment by  twisting  around  the  same  screw.  Now,  although  this  axis 
may  remain  arbitrary  in  the  case  of  a  perfectly  general  homography, 
yet,  in  the  special  kind  of  homography  now  before  us,  this  axis  must 
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fulfil  one  special  condition — it  must  always  pass  throngh  0,  the  pole 
of  the  line  by  which  the  pitches  are  determined.  This  is  easily  shown, 
for  we  have  proved  ("  Screws,"  p.  48),  that  if  Pi  and  0%  be  reciprocal, 
then  Pt  and  Qi  ninst  also  be  reciprocal.  I^ow  Pi  may  be  chosen  arbi- 
tnuily,  and  so  can  Qs,  and,  if  reciprocal,  the  chord  must  pass  through 
0 ;  therefore  Ps,  Qx  must  pass  through  0,  or  0  must  be  a  point  on  the 
axis  of  homography.  The  fact  that  the  axis  must  pass  through  0  in- 
volves as  a  consequence  the  theorem  otherwise  well  Imown,  that  the 
principal  screws  of  inertia  on  the  cylindroid  are  reciprocal.  It  is  thus 
interesting  to  note  how  the  dynamical  conception  of  conjugate  screws 
of  inertia  is  illustrated  by  an  elegant  geome&ical  theory. 

We  can  still  further  simplify  the  subject  geometrically  by  the  pro- 
perty of  the  conjugate  screws  of  inertia.  Let  A  and  B  be  two  fixed 
points  on  a  circle,  and  P  and  Q  be  two  variable  points ;  then  if  a  and  P 
be  both  constants,  and  if  the  condition 

a  sin  PBA .  sin  QBA  +  ^3  sin  P^P.  sin  QAB  ^  0 

be  fulfilled,  then  it  is  easy  to  show  that  the  chord  PQ  must  pass 
throngh  a  fixed  point;  but  the  condition  that  P  and  Q  shall  corre- 
spond with  a  pair  of  conjugate  screws  is  of  this  type  {**  Screws,"  p.  48), 
and  hence  we  have  the  interesting  result  that  all  the  chords  joining  a 
pair  of  conjugate  screws  of  inertia,  P  and  Q,  must  intersect  in  ^e 
same  point  &, 

By  the  help  of  this  theorem  we  are  now  enabled  to  construct  the 
pain  of  impulsive  and  instantaneous  screws  with  the  greatest  facility. 


Fig.  2. 

Let  P  (Fig.  2)  be  an  instantaneous  screw ;  then  if  we  draw  the  chord 
P(y  it  wUl  intersect  the  circle  again  at  8;  and  then  the  chord  SO 
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must  cut  the  circle  in  Q,  which  corresponds  with  the  required  impul- 
siye  screw.  We  may  state  the  matter  also  in  a  somewhat  different 
manner.  Let  8  be  the  vertex  of  a  variable  triangle  inscribed  in  the 
circle  whose  two  sides  8P  and  8Q  pass  through  two  fixed  points, 
0  and  (y^  then  the  extremities  of  the  base  of  this  triangle  trace  out 
the  required  homographic  systems.  One  extremity  corresponds  to  the 
given  instantaneous  screw;  the  other  is  the  impulsive  screw.  The 
relation  is  not  usually  an  interchangeable  one.  If  Q  be  the  impulsive 
screw  corresponding  to  P  as  an  instantaneous  screw,  then  to  find  the 
instantaneous  screw  corresponding  to  P  as  an  impulsive  screw,  we 
must  draw  PO  and  R(y,  thus  determining  T,  which  corresponds  to 
the  required  instantaneous  screw.  The  line  0(y  ot  course  inter- 
sects the  circle  in  points  which  correspond  to  the  principal  screws 
of  inertia. 

It  is,  however,  to  be  noticed^  that  if  in  one  case  the  relation  of  the 
screws  as  instantaneous  and  impulsive  be  interchangeable,  then  it  must 
be  interchangeable  in  every  case.  In  these  circumstances,  any  chord 
through  the  pole  of  the  homographic  axis  intersects  the  circle  in  a  pair 
of  points  so  related. 

A  somewhat  paradoxical  case  may  be  glanced  at.  The  polar  of  (y 
cuts  the  circle  in  two  points,  and  if  either  of  these  points  be  regarded 
as  corresponding  to  an  instantaneous  screw,  then  the  impulsive  wrench 
will,  from  the  foregoing  construction,  lie  on  a  reciprocal  screw ;  but  from 
the  nature  of  the  reciprocal  screws  it  would  seem  impossible  that  an 
impulsive  screw  and  an  instantaneous  screw  could  be  so  related.  The 
paradox  is  explained  by  the  fact  that  the  instantaneous  screw  is  here 
imaginary,  and  possesses  the  curious  property,  that  even  with  an  unit 
of  twist  velocity  the  kinetic  energy  is  zero.  Under  these  circum- 
stances, the  only  way  of  preventing  a  finite  impulsive  wrench  from 
generating  an  infinite  twist  velocity  is  to  have  the  screws  reciprocal. 

As  the  pitch  of  a  screw  can  be  expressed  in  the  iormpiai*  ■¥ p^a^y 
and  as  the  kinetic  energy  for  unit  twist  velocity  has  the  form  Ui'ai' 
+  tfj^oj*)  it  follows  that  the  law  which  exhibits  the  pitch  distribution 
must  have  a  parallel  in  the  law  which  shows  the  distribution  of  kinetic 
energy.  We  thus  have  the  result,  that  a  perpendicular  from  any  point 
of  the  circle  on  the  polar  of  (y  is  proportional  to  the  kinetic  energy  due 
to  a  unit  twist  velocity  about  the  corresponding  screw. 

In  the  case  of  small  oscillations  with  forces  having  a  potential,  we 
find  a  third  point,  0",  any  chord  through  which  intersects  the  circle  in 
points  conjugate  with  regard  to  the  potential.  The  chord  (/(y  inter- 
sects the  circle  in  the  two  points  corresponding  with  the  two  harmonic 
screws. 
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ADDEiroiTM  [bth  June,  1883.] 

[Bead,  25th  June,  1883.] 

I HATB  for  some  time  been  seeking  to  obtain  a  clear  geometrical  con- 
ception of  the  intensity  of  the  impulsive  wrench  which  is  capable  of 
giTing  the  unit  of  twist  velocity  on  the  instantaneous  screw.  I  desired 
to  connect  this  with  the  geometrical  illustration  which  forms  the  basis 
of  the  present  Paper.  It  was  only  within  the  last  few  days  that  I 
noticed  the  solution  of  the  problem,  which  it  is  the  object  of  this  note 
to  communicate. 


Fig.  3. 

Let  P,  Qy  R,  8\}Q  points  on  the  circle  corresponding  to  four  im- 
pnlsive  screws,  and  let  jP,  C,  R,  S'  be  the  four  corresponding  instan- 
taneous screws  deduced  by  the  construction  already  given.  Let  p,  q, 
ft  9  denote  the  intensities  of  the  impulsive  wrenches  on  P,  Q,  R,  8, 
which  will  give  the  units  of  twist  velocity  on  P',  C,  R,  8\  Suppos- 
ing that  impulsive  wrenches  on  P,  Q,  R  neutralize,  then  the  corre- 
sponding twist  velocities  generated  on  P',  Qf,  R  must  neutralize  also. 
In  the  former  case,  the  intensities  must  be  proportional  to  the  sides  of 
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the  triangle  PQR;  in  tlie  latter,  the  twist  velocities  must  be  pro- 
portional to  the  sides  of  the  triangle  PQR,  I^  therefore,  <^  be  a 
constant,  we  have 

rPQ'-dPQ, 

qPR  =  dPR, 

pQR  =  dQR. 

We  have  similarly  the  three  other  groups  of  equations 
rQS'^aQS,  qP8'  =  cPS,  rPST  =  hP8, 

qRS'  =  aRS,  p  QS'  =  eQS,  pR8'  =  bR8, 

sRQ^  aRQ,  sQP  =  eQP.  sRP  =  hRP. 

Whence  we  easily  deduce 

ap  ^  bq  =  cr  =  d»  =  hpqrs ; 

whence  JT*  is  a  new  constant.  We  hence  obtain  from  the  first  equa- 
tion 

PQ  =  hPQpq. 

As  this  is  absolutely  independent  of  R  and  8,  it  follows  that  h  must 
be  independent  of  the  special  points  chosen,  and  that  consequently  for 
any  two  points  on  the  circle  P  and  Q,  with  their  corresponding  points 
P  and  Q,  we  must  have 

PQ 

In  the  limit  we  allow  P  and  Q  to  coalesce,  in  which  case,  of  course, 
P  and  Q  coalesce,  and  p  and  q  become  coincident ;  but  obviously  we 
have  then 

PQ  :  ML  ::  PX  :  LX, 


whence 


PQfiML  :;  PY:  LY; 

PQ^      PY     LX 
PQ   ~  PX~^LY'' 


and  as  _  1  1 

we  have  finally 

LX 

^"^LY^ 
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The  result  is,  therefore,  one  of  very  great  simplicity,  and  the 
geometrical  solution  of  the  problem  is  now  quite  complete.  Being 
given  the  impulsive  screw  corresponding  to  P,  we  find  P  by  draw- 
ing FXL  and  L  TP :  then  to  produce  an  unit  twist  velocity  on  P, 
the  intensity  of  the  impulsive  wrench  must  be  proportional  to  LX 
i-LT.  More  simply  still,  by  a  proper  choice  of  units,  LX  will  be 
the  intensity  of  the  impulsive  wrench,  and  ZY  the  acquired  twist 
velocity. 

It  can  also  be  shown  that  the  chord  joining  A  and  P  is  divided  by 
the  homographic  axis  at  Z,  so  that  the  ratio  of  PZto  PX!  varies  pro- 
portionally with  the  square  of  the  twist  velocity  about  P  produced  by 
the  unit  of  impulse  on  P, 

The  line  PP  envelops  a  conic,  and  the  point  of  contact  divides 
FF  into  two  segments,  whose  ratio  is  proportional  to  the  square  of 
the  twist  velocity  acquired  by  an  impulsive  wrench  of  unit  intensity. 
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IV. CONSIDEBATION  OF  THE   StKTTCTURAL  ABD  ACQT7I8ITIOI!rAL  ElEVERTS 

IK  Dextbal  Pbe-ekinsnce,  with  Conclusioks  a8  to  the  Ambidex- 

TBBITT  OF  F&IHETAL  MaK.      By  GeOROE  SiGEBSON,  M.  D.,  Oh.  M. 

[Read,  June  25,  1883.] 

The  subject  of  the  preferential  employment  of  the  right  hand,  with 
incidentid  reference  to  dcxtral  predominance  generally,  is  one  which 
has  attracted  some  attention  and  given  rise  to  different  opinions.  It 
is  a  question  obviously  surrounded  by  difficulties,  and  therefore  that 
there  have  been  conflicting  speculations  is  not  a  matter  of  surprise. 
If  I  venture  to  deal  with  it  now,  it  is  because  a  certain  number  of 
facts  have  come  under  my  observation  which,  by  permitting  the  adop- 
tion of  a  method  of  exploration  that  is  new  as  regards  this  subject, 
though  it  has  rendered  good  service  in  others,  are  calculated  to  secure 
some  addition  to  the  domain  of  exact  knowledge. 

I.  From  the  most  ancient  times,  of  which  record  remains  to  us,  it 
woidd  appear  that  special  attention  was  given  to  the  right — at  least, 
in  certain  races.  The  Book  of  the  Law  of  MenUy  which  has  been 
referred  to  the  thirteenth  century*  before  the  Christian  era,  is  precise 
upon  this  point.  The  distinction  is  not  made  on  account  of  the  crea- 
tion of  mortals  being  assigned  to  either  lateral  portion  of  the  Self- 
Existent  Being.  Still,  in  the  religious  ceremonies,  the  worshipper 
should  walk  around  the  sacred  fire  from  left  to  right,  and  use  the 
right  hand  in  pouring  the  water.'  Again,  when  passing  by,  a  Brah- 
man should  always  keep  his  right  to  a  mound  of  earth,  a  cow,  an  idol, 
a  Brahman,  a  vase  of  clarified  butter  or  of  honey,  a  place  where  four 
roads  meet,  and  well-known  great  trees.'  In  the  Bible  there  are 
several  passages  indicating  that  the  right  was  associated  with  excep- 
tional honour:  the  most  prominent,  though  not  the  most  ancient,  being 
found  in  the  Psalm  commencing,  ''  Dixit  Dominus  Domino  meo:  sede 
a  dextris  meis."^  Evidence  exists,  and  has  already  been  noted,  that 
amongst  the  Qreeks  and  Eomans  (as  amongst  the  French),  the  left  was 
associated  with  awkwardness  and  untowardness.  Dr.  HoUis  has  re- 
marked that  on  most  ancient  stone  monuments  and  rock  sculptures  at 
Gizeh,  Angkor,  and  Mundore,  as  well  as  in  the  Assyrian  bas-reliefs, 
the  right  hand  subserves  the  purposes  of  supplication  or  war.*     An 

*  M.  Gh^zy,  Journal  des  Savants^  1831,  cited  and  endorsed  by  M.  Loiseleur 
Deslongchamps. 

'  B.  iii.  214.    y.  q.  Sir  Samuel  Ferguson's  article  on  the  ancient  Irish  Cere- 
monial of  Dbisiul. — iVoc.  R.I.A, 
3  B.  iv.  39. 

*  V.  q.  Gen.  xlviii.  14-19 ;  Judges  iii.  15,  21. 

*  Journal  of  Anatomy  and  Physiology ,  vol.  ix.,  p.  263. 
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examination  of  the  casts  contained  in  our  I^ational  Gallery  shows 
that,  in  peace,  the  left  hand  carries,  whilst  the  right  is  extended; 
in  war  scenes,  the  left  grasps  the  how,  whilst  the  right  draws  the 
cord. 

If  a  law  existed  so  ahsolute  and  universal  as  would  appear  from 
these  indications,  it  would  he  almost  impossihle  to  resist  the  idea  that 
it  was  the  inevitahle  expression  of  structural  peculiarities,  and  that 
nothing  more  remained  to  he  said.  But  this  is  not  the  case.  In  the 
same  Sanskrit  work  to  which  I  have  referred,  it  is  shown  that  ablu- 
tion might  be  made  with  the  pure  part  of  the  hand,  consecrated  to  the 
Yeda  (at  the  root  of  the  thumb),  or  to  the  Creator  (at  the  root  of  the 
little  finger),  or  to  the  gods  (the  tips  of  the  fingers) ;  but  never  with 
that  part  named  from  the  Pitris,  or  Manes,  which  is  between  the 
thnmb  and  the  index.^  Hence  there  were  auspicious  and  inauspicious 
parts  in  the  same  hand.  Again,  a  Dwidja,  or  ^Regenerate,  invested 
with  the  sacred  cord,  receives  one  name,  Upavitl,  when  his  right 
hand  is  raised  (and  the  sacred  cord  or  his  garment  is  attached  to  the 
left  shoolder,  and  passes  under  the  right) ;  he  is  given  another  appel- 
lation, Pratchlnavlti,  when  his  left  hand  is  raised  (and  the  cord,  fixed 
on  the  right  shoulder,  passes  under  the  left) ;  he  obtains  a  third, 
Nitlti,  when  the  cord  is  attached  to  his  neck.''  These  are  evidently 
grades  of  honour,  and  here  the  left  seems  dignified  above  the  right. 
The  Greeks,  again,  had  two  words  for  left— -one,  o-icaio9,  radically 
evil -meaning ;  but  the  other,  apiortpoSf  appears  to  have  a  not  un- 
favourable origin,  since  dpurrtCa  meant  valour.  Sinister,  in  Latin, 
has  bequeathed  its  bad  repute,  yet  it  was  sometimes  used  in  an  auspi- 
cioQs  sense:  **  Ziquido  exeoforaSf  Auspieto,  avi  sinistrd,^  But  hemu 
appears  with  better  associations  {lavo,  I  polish,  smoothen),  and  not 
nnfrequently  signifies  favourable,  e.  g.  :  *^  Si  qtiem  Numina  lava 
munt  auditque  vocatui  Apollo  "  (Yirgil).  It  has  been  stated  that  this 
ao&picious  signification  arose  from  the  fact  that  in  augury  the  augurs 
stood  facing  the  south,  and  the  left,  being  towards  the  rising  sun,  was 
consequently  favourable.  But  this  does  not  lessen  the  value  of  the 
fact.  In  the  ancient  Irish — which  peculiarly  deserves  citation  since  it 
escaped  the  Latin  influence^the  word  -oeAf,  signifying  the  right, 
means  also  the  south,  and  beautiful ;  behind  and  west  are  synonyms ; 
cuAro  means  the  north,  and  cuac  the  left ;  whilst  ciauaii  and  cioco^ 
mean  the  left  hand,  but  not  the  north.  ciocac,  left-handed,  is 
sometimes  interpreteid  as  awkward.  But,  again,  ciacac  signifies 
graceful,  and  the  designation  of  a  distinguished  chief,  **  Coll- 
kitto,"*  was  no  imputation  of  awkwardness.     A  left-handed  blow 


«  B.  ii.  68,  69.  '  B.  ii.  63.  »  Plaut.  Epid.  ii.  2,  1. 

*  Cf.  Casaius  Scsva,  Mucins  Sceevola.  The  Rev.  Dr.  Haughton  has  called 
my  attention  to  the  left-handed  slingers  of  the  tribe  of  Benjamin.  In  Judges  xx. 
15,  16,  some  statistics  are  given,  for  it  stated  that  of  the  26,700  Benjamite 
Kvordsmen,  there  were  700  chosen  men  left-handed,  every  one  of  whom  could 
siisg  Btoaes  at  a  hair  and  not  miss..    Again,  Judges  iii.  15,  et  aeq.^  Elud,  the  Ben- 
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has  an  established  reputation  for  effectiveness.    Again,  in  the  statue 
of  the  Strigil-bearer,  the  left  hand  is  shown  in  action. 

Finally,  Dr.  Erlenmeyer,  whilst  noting  that  most  of  the  Aryans 
write  from  left  to  right,  and  that  most  of  the  Semitic  peoples  write 
from  right  to  left,  maintains  that  the  writers  of  the  Old  Testament, 
and  probably  the  early  Talmudists,  so  wrote  because  they  used 
their  left  hands.  To  write  with  the  other  was  a  difficulty ;  and  he 
points  out  that  it  is  on  this  account  tha(  the  Talmud  orders  that  cer- 
tain special  prayers  are  to  be  written  with  the  right  hand.  This 
argument  is  certainly  as  valid  as  the  converse  contention  which, 
remarking  the  existence  of  a  specific  term  for  left-handedness  in  a 
language,  would  infer  the  right-handedness  of  the  race  which  used 
that  speech.  Dr.  Erlenmeyer  quotes  passages  from  the  text  of  the  Old 
Testament  emphasising,  as  he  considers,  the  left-handedness  of  the 
Hebrew  race.  The  argument  for  the  existence  of  a  left-handed  people 
is,  moreover,  confirmed  by  the  record  of  actual  observation,  inasmuch 
as  in  the  account  of  Yasco  di  Gama's  voyage  to  Calicut  it  is  stated  that 
the  inhabitants  of  Melinda — "  a  polished  and  flourishing  people  " — 
were  all  left-handed.***  From  what  precedes,  we  may,  I  thmk,  legiti- 
mately conclude  that  it  is,  at  least,  highly  improbable  that  the  pre- 
ferential use  of  the  right  hand,  now  prevalent,  depends  upon  the 
imperative  dictates  of  the  anatomical  structure  of  the  human  organism. 
Under  that  theory,  left-handedness  would  be  a  ''monstrosity/'  and 
come  within  the  domain  of  teratology,  which  seems  to  have  been  the 
view  of  Dr.  Ogle,  who  stated  that  it  resembled  many  physical  malfor- 
mations in  being  hereditary,  and  attaching  rather  to  the  male  than  to 
the  female  sex.**  This  remark  can  scarcely  be  entitled  an  argument, 
for  heredity  is  no  special  appanage  of  malformations,  and  whatever 
latent  transmitted  tendency  may  exist  will  be  more  developed  in  the 
members  of  that  sex. to  which  it  is  more  taught,  or  which  more 
requires  it.  Hence,  if  not  bound  by  an  absolute  rule  of  structure, 
we  are  free  to  regard  left-handedness,  when  it  does  occur,  as  a  rever- 
sion to  an  earlier  normal  type,  if  it  should  so  please  us ;  or  to  derive 
it,  with  right-handedness,  horn  a  common  ambidextrous  ancestry,  as  I 
maintain. 


jamite,  a  Deliverer,  is  noted  as  left-handed.  He  girded  his  dagger  on  his  ri^ht 
thigh.  As  his  peculiarity  put  Eglon,  King  of  Moab,  off  his  guanl,  it  may  be  in- 
ferred that  the  Moahites  were  right-handed,  in  this  particular.  Professor  W.  M. 
Hennessy  finds,  in  the  ancient  Irish  tract  of  the  Battle  of  Boss-na-Righ,  a  cham- 
pion represented  as  doing  fearful  havoc  on  foes  by  a  ^'left-handed  mill-grind" 
with  his  sword.  In  the  Indian  collection,  Belgaum,  South  Kensington  Museum, 
are  shown  two  women  grinding  at  a  mill — a  quern ;  the  woman  who  turns  the 
upper  stone,  by  means  of  a  short  upright  staff,  grasps  this  staff  in  her  left  hand. 

*o  Home  Tooke:  Diverauma  of  Furley^  1805,  vol.  ii.  10.  The  existence  of  left- 
handed  tribes  in  India  is  recorded.  [For  a  summary  of  Dr.  Erlenmeyer^s  obserra- 
tions,  see  Britith  Medical  Journal^  June,  1883.] 

"  Froeeedinga  of  Royal  Medical  and  Chirurgical  Society,  London — Lancet^ 
July  8,  1871. 
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II.  The  ailments  from  structure  require  particular  attention. 
In  1810  it  was  first  laid  down,  so  far  as  I  have  ascertained,  that  the 
preferential  use  of  the  right  hand  is  due  to  a  natural  peculiarity  in 
the  form  of  the  right  suhclayian  and  carotid  arteries,  and  that  a  simi- 
lar preference  is  traceable  in  some  dogs  and  horses  as  regards  the  fore 
extremity.''  This  statement  was  omitted  from  subsequent  editions  of 
the  Encyelop^Rdia.  In  1871  Dr.  Ogle  gave  a  development  of  this 
theory.  Maintaining  that  the  left  hemisphere  of  the  brain  is  pre- 
eminently more  complex  in  right-handed  people;  and  conversely, 
that  the  right  hemisphere  predominates  in  left-handed  persons,  he 
argued  that  the  cause  of  the  greater  development,  as  a  rule,  of  the 
left  hemisphere  probably  depends  on  its  receiving  a  freer  supply  of 
blood  than  the  right.  He  observes  that  the  left  arteries  of  the  neck 
are,  as  a  rule,  slightly  larger  than  the  right,  and  that  (independently 
of  the  8(ize  of  the  vessels)  the  stream  of  blood  is  less  hindered  on  the 
left  side  than  on  the  right.  Man,  he  added,  is  not  the  only  animal 
with  a  tendency  to  use  one  side  preferentially,  as  monkeys  and  parrots 
also  exhibit  it.  This  structural  explanation  Dr.  Ogle  regarded  as 
corroborated  by  the  peculiarities  of  the  cerebral  blood  supply  in  such 
animals." 

Now,  the  anastomoses  of  the  vertebrals  and  carotids  at  the  base  of 
the  brain  must  mitigate,  if  not  eliminate,  any  lateral  inequality ;  but 
that  inequality,  if  it  exist,  has  appeared  to  some  anatomists  to  favour 
the  right  side,  not  the  left.  Thus,  Mr.  Erasmus  Wilson,  describing 
the  common  carotids,  says — **  It  follows,  therefore,  that  the  right 
carotid  is  shorter  than  the  left ;  it  is  also  more  anterior,  and,  in  con- 
sequence  of  proceeding  from  a  branch  instead  of  from  the  main  trunk, 
it  is  larger  than  its  fellow."  Under  such  circumstances,  the  right 
hemisphere  should  have  the  better  blood  supply.  It  is  to  be  remarked 
that  no  notice  is  taken  of  the  compensatory  action  of  the  vertebrals, 
any  more  than  of  the  interposition  of  the  Circle  of  Willis. 

The  second  branch  of  the  argument  deserves  peculiar  attention. 
It  is  asserted  that  the  preferential  use  of  the  right  extremity  depends 
upon  the  mode  of  origin  of  the  brachial  and  cephalic  arteries.  In 
man  (usually)  there  is  a  right  brachio-cephalic  trunk  which  bifurcates 
into  the  right  common  carotid  and  right  brachial,  or  sub-clavian ;  on 
the  left,  the  common  carotid  comes  off  direct  from  the  arch  of  the 
aorta,  so  likewise  does  the  left  brachial.  Kow,  if  we  admit  that,  on 
account  of  this  arrangement,  the  left  side  of  the  head  receives  a  freer 
and  fuller  supply  of  blood  than  the  right  side,  we  must  logically  go 
further,  and  assert  that  not  only  does  the  right  side  of  the  head  receive 
a  less  free  and  full  supply  of  blood  than  the  left,  but  also  (be  it  noted) 
we  must  maintain  that  a  freer  and  fuller  supply  of  blood  goes  to  the 


"  EneychptBdia  BriUinniea,  1810 :  Art — Comparative  Anatomy — cited  by  Mr. 
Peanon,  of  Emmanael  College — Lancet,  November  27,  1875. 
"  Lancet,  July  8,  1871. 
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left  arm  than  what  proceeds  to  the  right.  If,  therefore,  the  size  and 
activity  of  an  organ  depend,  as  asserted  with  respect  to  the  hemi- 
spheres, on  its  blood  supply,  it  would  follow  from  the  structure- 
argument  that  in  right-handed  people  the  left  hand  is,  per  se,  the 
stronger  and  more  actiye ! 

It  might  possibly,  but  improbably,  be  argued  that  the  influence  of 
the  left  hemisphere  counteracts  this  left  lateral  strength.  But  if  the 
hemispheres  are  removed  dogs  can  yet  walk,  and  birds  fly,  and  frogs 
swim,  on  being  stirred  by  external  stimulus,  whence  it  is  inferred  that, 
though  the  seat  of  the  volition  be  in  the  hemispheres,  these  do  not 
impart  the  power  of  motion.  The  cerebrum  being  concerned  with 
volition,  a  greater  size  and  complexity  of  one  of  its  hemispheres  may 
certainly  indicate  greater  volitional  activity  there  ;  but  we  should  look 
further  down,  to  the  brachial  centres,  in  order  to  discover  if  there  be 
inequality  here  discernible.  That  these  are  correlated  with  use  of  the 
fore-extremities  is  declared  by  the  extraordinary  size  of  the  myelo- 
brachial  enlargement  in  birds,  which  depend  on  their  fore-arms  to 
raise  and  carry  the  entire  burthen  of  their  bodies,  in  birds,  which 
walk,  the  pelvic  enlargement  is  the  greater  of  the  two.  It  is  true  that 
the  corpus  striatum  is  unusually  large  in  birds,  forming  the  greater 
bulk  of  the  hemisphere ;  and  being,  according  to  one  theory,  the  motor 
terminal,  it  might  have  attracted  notice  in  this  discussion.  But  there 
is  no  allegation  that  the  corpora  striata  are  of  unequal  sizes  in  the 
human  subject,  nor  has  histological  research  taken  particular  notice 
of  inequality  in  the  comua  of  the  cervic-al  enlargement,  which  might, 
however,  reasonably  be  expected.  Use  might  result  in  augmentation, 
but  that  use  would  not,  in  the  spinal  cord,  be  the  consequence  of  un- 
equal blood-supply,  but  the  effect  of  volition,  habit,  and  heredity. 

There  is,  besides,  another  and  more  emphatic  way  of  meeting 
all  possible  and  impossible  objections  in  reference  to  this  question, 
which  I  will  now  state  : — If  right-handedness  in  man  be  due  to  the 
fact  that  one  hemisphere  of  his  brain  is  better  supplied  with  blood 
than  the  other — if  it  be  due,  in  any  way  whatever,  to  the  mode  in 
which  the  brachial  and  cephalic  arteries  come  off  from  the  aorta,  then 
this  conclusion  is  imperative  :  in  every  other  animal,  if  any  other  there 
be,  in  which  a  similar  vascular  arrangement  is  found,  there  must  be 
a  similar  exhibition  of  dextral  predominance,  or  right-handedness.  If 
not,  then  dextral  predominance  does  not  depend  on  vascular  arrange- 
ment. Now,  what  are  the  animals  which  come  into  the  same  group  with 
man ,  when  classed  by  the  standard  of  arterial  identity  in  this  region  ? 
They  are:  Monotremata  (Omithorynchus),  many  Marsupials  (Phas- 
colomys.  Wombat),  the  Edentata  (Bradypus,  Dasypus),  Hyperoodon, 
and  Whales,  Beavers,  Bats,  most  claviculate  Rodents,  S^s,  Prosimians 
(Tarsius),   and   the  Chimpanzee.  *S  ^'.     To  these  must  be  added  the 


'^  Owen :  Qnnp.  Anat.  and  Fhys,  of  Vertebrate*^  vol.  ill.  p.  635. 
^^  Gegenbaur :  Comp.  Anat,  ^  244. 


SiGERSON — On  Dextral  Pre-eminence.  43 

Sirenia,  where  there  is  merely  a  wider  space  between  the  roots  of  the 
off-coming  arteries,  the  arrangement  of  which  remains  essentially  the 
eame.  Now,  who  will  contend  that  these  animals  exhibit  dextral 
predominance  ?  Did  it  exist,  it  could  not  have  escaped  notice,  more 
especially  in  the  vast  aquatic  mammals,  where,  if  anywhere,  it  should 
show  itself  on  a  large  scale,  where  lob-sidedness  would  be  so  obvious 
to  the  observer,  and  so  inconvenient  to  the  sea-swimming  creature.^' 

Take  the  question  in  another  way,  and  test  it  by  the  structure  of 
the  animals  in  which  authors  assert  dextral  predominance  to  have  been 
observed.  Aristotle,  and  subsequently  Pliny,  assigned  it  to  the  lion 
and  camel ;  the  writer  in  the  Encyclopaedia  to  some  dogs  and  horses ; 
Dr.  Ogle  to  monkeys  and  parrots.  Now,  in  the  lion  both  right  and 
left  common  carotids  come  off  equally  from  a  common  brachio-cephalic 
trunk,  and  therefore  are  beyond  impeachment.  Essentially  similar  is  the 
disposition  of  the  arteries  in  the  horse.  With  respect  to  the  monkeys, 
I  few  words  of  explanation  are  required.  In  the  Chimpanzee  the  vas- 
cular arrangement  has  been  noted  as  similar  to  that  in  man ;  but  when 
monkeys  are  mentioned  it  is  not  this  rather  rare  animal  which  is  meant, 
bat  otjiers  of  the  group — those  of  the  genus  Inuus,  including  the 
Macaques,  which  are  more  commonly  seen,  and  in  which  right  and  left 
carotids  arise  from  a  common  brachio-cephalic  trunk.  Hence,  if  the 
statements  made  as  regards  the  presence  of  dextral  predominance  in 
these  animals  be  correct,  this  very  remarkable  conclusion  is  educed, 
namely :  that  dextral  predominance  exists  in  them,  not  on  account  of 
fltnicture,  but  in  spite  of  structure.  The  disposition  of  the  arteries 
is  such  as  to  secure  a  fair  and  equal  division  of  the  blood-supply  to 
the  head,  and  yet  they  are  represented  as  right-handed — ^if  so,  this 
must  be  by  acquisition  merely.  But  it  is  quite  possible  that  the 
alleged  facts  were  insufficiently,  and  therefore  inaccurately,  observed. 
Contradictions  have  been  offered  as  regards  both  dogs  and  monkeys, 
and  with  these  contradictions  my  own  investigations  coincide."  In 
every  case  it  would  require  the  most  scrupulous  vigilance  to  eliminate 
from  such  a  test  the  inffuence  which  right-handed  men  may  have  had 
upon  ftnimftla  apt  to  imitate,  and  probably  taught  (more  or  less  con- 
sciously) by  their  human  attendant  or  proprietor. 

The  introduction  of  birds,  as  affording  (in  the  parrot)  an. illustration 
of  dextral  pre-eminence,  owing  to  structure,  would  have  been  avoided 
by  a  little  reflection.  The  parrot  has  been  the  subject  of  training,  and 
is  very  imitative :  it  uses  not  only  both  feet,  but  also  the  beak  as  a  third 


"  The  Bev.  Dr.  Haughton  has  noted  the  case  of  unequal  lateral  deydopment 
in  a  seal  in  the  Dublin  Zoological  Gardens,  in  consequence  of  which  it  swam  in  a 

ciiele. 

*'  The  Sphinx  baboon  in  the  London  Zoological  has  been  seen  to  fling  pro- 
jectilei  with  both  hands.  The  Aye-aye,  according  to  Mr.  Bartlett,  used  only  the 
left  hand  in  feeding  (Duncan — **  Apes  and  Monkeys  " — Quseirt  Natural  Hittory, 
Ti^  i.) :  yet,  intius  animal,  both  carotids  arise  from  a  common  branch  of  the 
bndiio-oephalic. 
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organ  of  prehension.  The  fact  that  its  right  fore-arm  ought  to  he 
stronger  than  its  left,  on  the  hypothesis  given,  is  ignored  ;  and  it  would 
he  plainly  antagonistic  to  the  right  conditions  of  flight,  if  one  wing  were 
weaker  than  the  other.  Indeed  nothing,  perhaps,  more  clearly  shows  the 
fallacy  of  the  arguments  in  question  than  the  fact  that,  whilst  in  birds 
we  find  a  series  of  grades  intermediate  between  two  carotids  and  one 
sub-Tcrtebral  carotid — beginning  with  the  median  course  of  the  right 
common  carotid  (in  parrots)  proceeding  to  fusion  in  a  common  trunk, 
and  atrophy  and  disappearance  of  the  right  carotid  beyond  the  point  of 
fusion** — there  should  yet  be  that  constant  and  perfect  equi-potence  of 
the  fore-arms  which  is  an  essential  condition  to  perfect  flying.  In 
the  Dabchick  the  left  carotid  is  the  larger;  in  the  Emeu  the  right;  in 
the  Apterix  the  left  alone  is  found;  in  the  Flamingo  the  right  is 
single" — ^yet  no  corresponding  differences  have  been  recorded  in  the 
form  and  functions  of  the  right  and  left  limbs,  anterior  or  posterior. 
The  argument  from  birds  thus  fails  of  its  purpose,  and  only  survives  to 
demonstrate  that  great  vascular  divergences  may  exist  without  being 
periphericaUy  expressed  by  lateral  differences. 

III.  Granting  that  a  large  amount  of  dextral  predominance  in  man 
at  present  exists,  it  is  doubtful  whether  it  exists  so  universally  and  so 
completely  as  is  assumed.  Here  I  make  elimination  of  persons  distinctly 
recognised  as  left-handed,  and  speak  only  of  the  general  mass  designated 
right-handed  people.  Sir  Charles  Bell,  I)r.  W.  Ogle,  and  others,  maintain 
that  the  predominance  extends  to  the  right  foot,  which,  according  to 
Sir  Charles  Bell  is  first  advanced  in  walking,  and  has  a  firmer  tread  : 
he  adds,  ''  the  horseman  puts  his  left  foot  into  the  stirrup,  and  springs 
from  his  right  foot."  l^ow,  there  is  here  a  patent  contradiction :  for  if 
in  mounting,  a  man  puts  the  left  forward  in  order  to  spring  from  the 
right,  then  in  walking  he  puts  the  right  forward  in  order  to  spring 
from  the  left.  But  Bell,  who  accounts  for  his  supposed  fact,  by  the 
assumption  that  it  was  so  ordained  in  order  that  there  should  be  no 
hesitation  as  to  which  foot  should  be  put  forward,  can  never  have 
witnessed  recruits  being  put  through  the  first  rudiments  of  military 
drill.  Untrained  men  show  considerable  diversity,  and  it  is  not  with- 
out teaching  that  the  proper  foot  is  advanced,  which  here,  as  in  danc- 
ing, happens  to  be  the  left.  The  left  leg  also  is  frequently  shown  ad- 
vanced, in  ancient  art,  e.g,  in  the  Assyrian  bas-reliefs.  Those  who  are 
acquainted  with  the  habits  of  spade  husbandry  are  aware  that  most 
labourers  employ  the  left  foot  in  pressing  the  spade  into  the  ground, 
which  proves  that  it  has  a  tread  sufficiently  firm  for  the  purpose.  If 
the  opera-dancer,  as  Sir  Charles  Bell  observes,  performs  **  the  most 
difficult  feats  by  the  right  foot,"  the  organ-player,  on  the  contrary, 
gives  the  more  difficult  duty  to  the  left  foot.  In  proceeding  to  mount 
a  horse,  we  advance  to  his  left  side,  take  the  reins  in  the  left  hand, 


18  Gegenbaur:  /.  c.  }  244.  i»  Owens,  vol.  ii.,  {  154. 
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place  the  left  hand  on  the  animal's  neck,  and  the  left  foot  in  the 
stirmp.  If  the  converse  were  the  case,  such  facts  would  be  imme- 
diately cited  as  illustrations  of  dextral  predominance,  and  it  would 
be  shown  that  the  right  extremities  had  (as  the  left  really  have)  to 
sustain  and  guide  the  ascending  body,  through  different  planes  of 
motion.  The  right  leg  simply  assists,  though  it  largely  assists,  espe- 
cially as  it  gives  the  initial  propulsion. 

When  we  consider,  as  in  works  of  ancient  or  modem  art,  the  posi- 
tion of  a  warrior  on  horseback,  with  weapon  in  his  right  hand,  one  is 
inclined  at  once  to  accept  him  as  furnishing  a  marked  instance  of 
dextral  predominance.  So,  likewise,  a  pacific  rider,  where  the  whip 
replaces  the  sword  or  spear.  My  mind  W£i8  cleared  to  the  true  facts 
very  simply:  testing,  with  a  dynamometer,  the  comparative  strength  of 
both  hands  in  the  case  of  a  young  gentleman,  I  found  that  his  left  was 
somewhat  the  stronger ;  and  I  asked  him  if  he  were  not  left-handed. 
He  replied  that  such  was  not  the  case  at  all,  but  that  he  was  very  fond 
of  hunting,  which  probably  had  strengthened  the  left  hand.  It  imme- 
diately became  obvious  that,  in  riding,  the  left  is  the  preferential 
band ;  it  is  in  constant  action  holding  the  reins,  guiding,  sustaining, 
or  checking  the  horse.  The  right  hand  has  usually  but  little  to  do, 
and  nothing  requiring  skill,  in  peace.  In  war  scenes,  the  presence  of 
a  weapon  in  the  right  hand  diverts  attention  from  the  fact  that  the 
lider's  life  depends  also  upon  the  vigilance  and  alertness  of  his  left 
hand — a  fact  recognised  by  the  foe,  who  attempts  to  cut  the  reins. 
The  ship  is  then  rudderless,  though  its  guns  be  still  firing.^ 

Take,  in  this  connexion,  the  case  of  a  man  who  discharges  a 
musket.  The  right  keeps  the  butt  to  the  shoulder,  and  draws  the 
trigger  ;  but  certainly  the  duty  performed  by  the  left  of  maintaining 
the  barrel  steady  and  exact  to  aim,  where  the  greatest  precision  is 
required,  is  not  the  less  important.  If  it  be  asserted  that  the  position 
of  the  gun  is  due  to  the  predominance  of  the  right  eye,  the  nerve  of 
which  comes  from  the  left  hemisphere,  that  is  counterpoised  by  the 
superior  power  of  closing  the  left  eye.  The  argument  holds  good,  like- 
wise, where  the  weapons  were  longbows  or  crossbows.  Dr.  Pye  Smith 
has  thrown  out  the  speculation  that  people  are  right-handed  because 
of  the  **  sarvival  of  the  fittest"  :  those  who  presented  the  left  or 
heart  side  to  the  foe  being  extirpated.  £ut  the  conditions  of  such  an 
intense  struggle  for  life,  requiring  a  dense,  quarrelsome  population, 
within  a  very  limited  area,  cannot  have  existed  at  an  early  period  of  the 
earth's  history.    Besides,  one-half  of  the  population  must  have  escaped 


*  It  IB  perhaps  this  predominance  of  the  left  hand,  in  riding  and  driving,  which 
{aye  rise  to  the  Bule  of  the  Road,  as  quoted  by  Home  Tooke : — 

''  The  Bule  of  the  Eoad  is  a  paradox  quite : 
In  driving  your  carriage  along. 
If  yon  go  left,  you  are  sure  to  go  right ; 
If  you  go  right,  you  go  wrong." 
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that  law,  unless  it  be  asserted  that  the  women  took  equal  part  in 
every  fray.  Again,  the  proportion  of  heart- wounds  needed  would,  of 
itself,  put  the  proposition  out  of  court.  The  early  peoples  flung  rude 
missiles,  with  no  very  exact  aim,  or  fought  with  their  fists.  Now,  it 
is  a  remarkable  fact  that  masters  *'  of  the  noble  art  of  self-defence  " 
train  their  pugilistic  pupils  to  advance  the  left  side,  the  left  foot,  and 
the  left  hand,  and  that  with  this  hand  they  are  trained  to  strike ; 
whilst  they  parry  with  the  right  hand,  and  rise  on  the  right  foot. 
There  is  thus  a  division  of  labour  apportioned  between  the  hands  in 
the  instances  given  ;  and  the  left  has,  in  such  cases,  no  inferior  part, 
even  in  so-called  *' right-handed"  persons.  In  stringed  instruments, 
such  as  the  violin,  the  instrument  is  placed  on  the  left  shoulder  (not 
the  right,  as  in  the  case  of  a  gun),  and  the  left  arm  is  extended.  The 
action  of  the  right  is  so  ostentatious  that  the  performance  would  be 
classed  under  the  head  of  dextral  predominance,  whereas  the  fingering 
done  by  the  left  has  no  secondary  importance.  A  "right-handed" 
violinist  would  find  it  more  difficult  to  train  his  right  to  fingeiing 
than  his  left  to  bowing.  Such  facts  indicate  an  amount  of  precision, 
alertness,  activity  and  delicacy  in  the  left,  rendering  it  an  agent  of 
great  trustworthiness,  whose  services  have  been  unfairly  ignored. 
Even  in  that  familiar  art,  where  right-handedness  is  seemingly  most 
manifest — namely,  the  manipulation  of  feeding-implements — ^the  knife- 
hand  simply  cuts  the  food  ;  whilst  to  the  fork-hand  is  entrusted,  not 
merely  the  task  of  holding  the  piece,  but  the  duty  of  conveying  it  to 
the  mouth.  The  Romans  and  Greeks,  who  reclined  on  couches  at 
meals,  must  have  been  accustomed  to  use  the  uppermost,  and  therefore 
either  hand,  according  to  their  position  at  the  table.  In  primitive 
feeding-methods  both  hands  are  generally  used,  just  as  is  the  case 
commonly  with  animals  which  have  prehensile  fore-extremities.  In  a 
primitive  art,  such  as  knitting,  the  fingers  of  each  hand  are  almost 
equally  employed;  in  spinning,  the  left-hand,  as  it  draws  the  flax 
from  the  "  rock,"  had  probably  the  superior  function.  In  primitive 
occupations,  such  as  threshing  com  and  breaking  flax,  the  hands  are 
alternately  advanced.  There  is  no  art  in  which  the  right  hand  pos- 
sesses so  exclusive  a  domain  at  present  as  that  of  writing,  yet  there 
are  sufficient  indications  that  this  was  not  so  from  the  beginning. 
The  cursive  character  has  been  shaped  by  and  adapted  to  the  right 
hand  with  us ;  but  in  ancient  times  (as  in  other  countries)  the 
characters  were  such  as  that  they  might  have  been  more  readily 
formed,  and  the  implement  more  readily  used,  by  either.  The  Greek 
and  Latin  terms  for  writing  mean  scoring  or  furrowing ;  and  in  that 
particular  method  which  took  its  name  from  the  turning  of  the 
ploughing  ox,  we  are,  I  think,  bound  to  believe  that  the  right  and 
left  hands  were  used  alternately  in  writing.  All  these  things  tend 
to  prove  that  primeval  man  was  ambidextrous;  that  in  the  lapse 
of  years  the  operation  of  the  principle  of  the  division  of  labour  ren- 
dered each  hand  specially  apt  for  certain  purposes.  In  most  cases  the 
more  laborious  duties,  requiring  greater  strength,  fell  to  the  share  of 
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the  right  hand,  which,  hy  constant  practice,  hecame  the  stronger.     A 
tendency  to  develop  in  this  direction  was  transmitted  by  inheritance. 

This  opinion  is  opposed  to  the  view  of  Sir  Charles  Bell,  who, 
stnuning  the  doctrine  of  design,  considered  that  dextral  preference 
was  a  "  natural  endowment,"  a  "  natural  provision  bestowed  for  a 
very  obvious  purpose" — namely,  that  "  there  should  be  no  hesitation 
as  to  which  hand  is  to  be  used  or  which  foot  ought  to  be  put  forward." 
Not,  evidently,  having  given  this  subject  a  sufficient  share  of  that  keen 
observation  which  characterised  his  great  intellect,  he  fell  into  some 
errors,  as  I  have  already  shown  :  such  of  his  reasons  as  remain  to  be 
met  will  give  little  difficulty.  He  argues  that,  **  Everything  being 
adapted  (to  the  right  hand)  in  the  conveniences  of  life — as,  for  exam- 
ple, the  direction  of  the  worm  of  the  screw,  or  of  the  cutting  end  of 
the  augur — ^is  not  arbitrary,  but  relates  to  a  natural  endowment  of  the 
body."  Granting  that  it  is  not  arbitrary,  I  deny  that  it  is  universal. 
Anyone  who  possesses  a  Geneva  watch  is  aware  that  it  is  necessary 
to  wind  it,  not  from  left  to  right,  as  home-made  watches  are  wound, 
but  from  right  to  left.  During  a  sojourn  in  Paris  one  may  experience 
vexation  on  account  of  this  diversity  in  the  theory  and  practice  of 
screws ;  for,  in  winding  a  home-made  watch  with  a  French  watch-key, 
the  key  (not  being  riveted)  will  unscrew  itself,  and  come  asunder  in 
two  pieces.  Sir  Charles  Bell's  reason  would  hold  that  the  "  natural 
endowment"  of  a  right-handed  Frenchman's  body  is  the  opposite  of 
our  own.  But  he  advances  another  and  a  still  more  curious  argu- 
ment, when  he  says  :  "  He  who  is  left-handed  is  most  sensible  to  the 
advantages  of  this  adaptation  from  the  opening  of  the  parlour-door 
to  the  opening  of  a  pen-knife."  Plainly,  Sir  Charles  BeU  must  have 
overlooked  the  fundamental  law  that  a  door- way  is  for  exit  as  well 
tt  for  entrance.  If  you  come  in  through  a  portal,  the  door  of  which 
is  "adapted"  to  the  right  hand,  on  going  out  again,  the  door  will  be 
found  on  the  left — or  ''adapted"  to  the  left  hand.  Of  this  theory 
one  may  say,  Sohitur  amhulando, 

rV.  Proceeding  for  the  moment  on  the  hypothesis  that  primeval 
man  was  ambidextrous,  it  remains  to  be  considered  in  what  way  or 
ways  dextral  specialisation  became  a  fact.  Do  we  owe  what  we 
possess  of  it  to  inheritance  wholly?  Is  it  entirely  the  result  of  in- 
dividual acquisition  during  early  life  ?  Or  do  we  both  inherit  from 
ancestral  acquisitions  and  personally  acquire  ?  We  may  reject  the  first 
supposition  and  the  second.  The  first  cannot  be  true,  because  it  is 
nnqnestionable  that,  by  special  use  and  action,  a  member  becomes 
more  apt  and  strong  within  certain  limits,  and  that  this  obtains  as 
regards  the  right  hand.  Neither  can  the  second  be  correct,  for  it 
ignores  and  excludes  the  principle  of  heredity,  which  is  now  well 
established.  We,  therefore,  must  admit  an  inherited  tendency  to 
specialise  the  right  arm  for  acts  requiring  strength,  whilst  we  must 
also  insist  on  the  existence  of  personal  acquisition.  Of  this  personal 
acquisition  an  infinitesimal  portion  may  accrete  to  the  human  stock, 
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but  the  overwhelming  mass  of  it  perishes  with  the  individual.  Other- 
wise, long  before  this  stage  of  the  world's  history,  the  disparity  be- 
tween the  right  and  the  left  arms  in  a  race  of  mechanics,  such  as 
smiths,  would  have  become  as  great  as  the  difference  between  the  hind 
and  the  fore-legs  of  a  kangaroo.  This  would  be  manifest  in  babies.  But 
every  baby  is  ambidextrous,  in  this  point  resembling  the  afi^cScf  io9 
heroes  of  Homer,  and  reviving  thus  the  characteristics  of  the  primal 
people  in  the  world^s  youth.  The  trouble  which  arises  to  parents 
who  insist  on  teaching  children,  at  table,  to  hold  the  knife  in  the 
right  hand,  '^  is  proof  that  no  overmastering  effort  is  produced  by  here- 
dity. The  child  has  no  marked  preference  until  taught ;  but  it  must 
be  remembered  that  such  teaching  may  come  by  the  influence  of 
example  and  the  faculty  of  imitation,  as  well  as  in  obedience  to  dic- 
tates. There  is  on  record  the  case  of  a  child,  the  offspring  of  a  family 
all  of  whose  members  were  right-handed  for  remembered  generations, 
becoming  left-handed  when  under  the  care  of  a  left-handed  nurse,  and 
hen,  when  brought  home,  becoming  right-handed. 

We  are  bound,  I  believe,  to  accept  the  fact  of  an  inherited  tendency, 
but  not  to  allow  it  undue  influence.  Is  there  any  means  or  method  of 
proving,  demonstratively,  the  fulness  of  personal  acquisition  ?  The 
problem  is,  on  the  face  of  it,  one  of  difficulty,  because  it  would  seem 
to  involve  the  necessity  of  taking  young  children,  and  rearing  them 
apart  from  all  influence  which  might  come  to  them  from  the  words, 
example,  arts  or  implements  of  the  race.  The  details  recorded  of  the 
peculiarities  of  so-called  ''wild  men''  are  not  sufficient  for  this  ob- 
ject. 

There  is  a  method,  however,  which  reaches  to  the  end  we  desire 
to  attain.  Dr.  Carpenter,  in  his  characteristically  able  work  on 
"  Mental  Physiology,*'  called  attention  to  the  effect  of  fatigue  and 
impaired  nutrition  in  weakening  memory  by  reducing  the  physical 
condition  of  the  brain.  An  interesting  illustration  is  given  from  the 
experience  of  Sir  Henry  Holland:  "  I  descended,  on  the  same  day, 
two  very  deep  mines  in  the  Hartz  mountains,  remaining  some  hours 
underground  in  each,"  he  writes.  ''  While  in  the  second  mine,  and 
exhausted  both  from  fatigue  and  inanition,  I  felt  the  utter  impossibi- 
lity of  talking  longer  with  the  German  inspector  who  accompanied  me. 
Every  German  word  or  phrase  deserted  my  recollection ;  and  it  was  not 
until  I  had  taken  food  and  wine,  and  been  some  time  at  rest,  that  I 
regained  them  again.""  Now,  we  have  here,  from  our  view-point,  an 
example  and  proof,  showing  that  an  acquired  possession  can  be,  and 
is,  lost  by  exhaustion  and  impaired  nutrition.  To  be  more  precise,  it 
may  be  possible  to  say,  that  the  more  recent  and  extra-ordinary  acquisi- 
tion appears  to  go  first.  This  is  illustrated  by  the  case  of  many  Continental 
emigrants  in  America  who,  when  near  death,  lose  their  acquired  Eng- 
lish, and  speak  in  their  original  tongues ;  and  more  minutely  in  the 

SI  V.  q.  Franklin :  A  Petition  of  the  Left  Hand,  p.  494.     Philadelphia. 
23  Holland,  p.  160,  in  Carpenter :  Mental  Fhytiology,  p.  441,  1875. 
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case  of  an  Italian  gentleman,  sick  of  yellow  fever,  who,  at  the  begin- 
ing  of  his  illness,  spoke  English,  in  the  middle  of  it  French,  and  on 
the  day  of  his  death  Italian  only.  The  languages  fell  away  from  him 
apparently  in  the  inyerse  order  of  their  acquisition.  The  latest  gained 
was  earliest  lost.  Instances  of  acquired  accomplishments  disappear- 
ing, after  illness,  might  be  multiplied. 

Now,  to  apply  this  pathological  method.  It  has  been  my  habit  for 
eeveral  years  to  test,  with  a  hand-dynamometer,  the  grasp-strength  of 
patients  when  first  seen,  and  at  intervals  afterwards.  Originally,  this 
BTstem  was  adopted  from  the  example  of  my  late  friend  and  instructor, 
th.  Ducheme  (de  Boulogne)  in  cases  of  paralysis ;  but  I  generalised 
the  practice,  and  have,  of  course,  excluded  all  cases  from  consideration 
here,  where  loss  of  power  might  be  due  to  any  paralytic  affection. 
The  patients  in  question,  male  and  female,  suffered  from  different 
degrees  of  debility,  arising  from  nervous  depression,  exhaustion,  blood- 
impoverishment,  &c.,  general  or  sometimes  special  causes  affecting  the 
constitution  generally. 

Having  noted  down  the  figures  indicating  the  relative  grasp-powers, 
djnamometrically  tested,  of  right  and  left  hands,  it  was  obvious  that 
the  right  arm  reduced  more  in  strength  than  the  left.  As  cases  accu- 
mulated, it  became  manifest  that  for  a  considerable  series  the  rule  is 
general,  and  may  be  established  as  a  pathological  law,  of  some  interest 
and  value.  From  thus  simply  testing  the  patient's  power,  it  is  possi- 
ble to  determine  the  existence  of  a  discernible  physical  basis  to  his 
complaint ;  for  it  is  plain  that  distinctions  can  be  made — {a)  where  the 
grasp-power  remains  normal;  (^) where  it  is  somewhat  reduced,  and 
(c)  where  it  is  markedly  diminished. 

Cases  where  there  has  been  considerable  diminution  may  be  sepa- 
rated into  three  groups  or  classes.  In  the  first,  or  least-marked  group, 
I  place  those  in  which  the  right  hand  still  retains  a  strength  superior 
to  the  left.  On  first  testing,  and  if  but  once  tested,  it  would  be 
sometimes  impossible  to  say  if  the  patient  were  in  truth  physically 
depressed,  though  the  lowness  of  the  strength-standard  would  indi- 
cate this  unmistakably  in  certain  cases.  The  subsequent  augmentation 
of  strength,  when  ascertained  by  the  dynamometer,  suffices  to  put  the 
matter  beyond  question. 

In  the  second  class  are  placed  those  cases  where  the  index  points 
to  the  same  or  to  nearly  the  same  standard  for  both  hands.  When 
this  happens,  it  may  be  taken  as  certain  that  we  are  in  presence  of  an 
abnormal  condition :  the  right  arm  has  suffered  a  loss  much  out  of 
proportion  to  that  experienced  by  the  left.  Subsequent  investigations 
show  that,  as  the  patient  recovers,  the  right  regains  its  former  predo- 
minance in  power.  In  the  third  class,  the  pendulum  is  seen  to  have 
swung  somewhat  to  the  other  side,  for  the  grasp-power  of  the  right 
has  even  become,  by  some  pounds,  inferior  to  that  of  the  left.-  Never- 
theless, here  also,  just  as  in  the  other  groups,  as  the  general  health 
improves,  the  right  hand  steadily  regains  its  old  superiority  in 
^pen«»tL 
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Now,  bear  in  mind  that  we  have  it  demonBtrated,  by  the  case  of 
Sir  Henry  Holland  and  by  other  cases,  that  a  personid  acquisition, 
positively  known  to  have  been  the  earning  of  the  individual  himself, 
does  fall  off  nnder  circumstances  of  depression  and  exhaustion,  and  yet 
may  be  easily  regained.  When,  therefore,  we  discover  that  the  pre- 
dominant strength  of  the  right  arm  is  amenable  to  the  same  fate,  and 
subject  to  the  same  laws,  we  are  compelled  to  conclude  (having 
already  eliminated  all  interfering  arguments)  that  this  dextral  predo- 
minance is  a  personal  acquisition  also. 

Reasoning  back,  it  would  appear  that  Primeval  Man  was  ambidex- 
trous. Nothing  in  his  structure  prevented  this  condition  or  suggested 
another.  The  simple  occupations  of  the  early  world  and  those  primitive 
arts  which  yet  persist  suited  either  hand  or  engaged  both.  Gradually,  in 
the  lapse  of  years,  as  occupations  became  more  complex,  the  principle 
of  the  division  of  labour  became  more  and  more  acted  upon,  and  the 
functions  of  the  hands  became  more  specialised.  This  acquired  habit 
of  specialisation  was  transmitted  by  inheritance,  constituting  a  ten- 
dency or  predisposition  in  the  offspring.  As  an  aptness  to  learn 
languages  may  be  transmitted,  but  not  the  languages  themselves ;  so, 
a  tendency  to  use  the  right  hand  for  feats  of  strength  was  bequeathed, 
but  not  the  strength  itself.  That  is  the  acquisition  of  the  individual. 
The  ambidextrous  child  repeats  in  every  generation  the  condition  of 
the  Primeval  Man. 
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ILLUSTRA.TIVE  CASES 

Showing  {where  genial  strength  redticed)  the  relative  grasp-power  of 
hands,  as  tested  hy  Charriere^s  Dgnatnometer,  (A.)  when  first  observed , 
and  (B.)  when  health  regained. 
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Y. — ^Report  on  Irish  Zoophytes. — P^rt  I.  On  soxb  Bars  Sejl 
Anemones  taken  at  Gretstones,  Co.  Wicklow,  with  Remarks  on 
THE  Marine  Inyertebrate  Fauna  of  that  District.  By  H.  W. 
Mackintosh,  M.A.,  M.R.I.A.,  Professor  of  Zoology  and  Curator  of 
the  Museum  of  Anatomy  and  Zoology  in  the  Uniyersity  of  Dublin. 

[Head,  November  10,  1883.] 

In  the  early  part  of  1878  I  undertook  to  compile  a  list  of  the  codlen- 
terata  of  the  coast  of  Dublin,  for  the  Guide  Rook  published  in  connexion 
with  the  visit  of  the  British  Association  to  the  metropolis.  I  became 
interested  in  the  group,  and  in  the  beginning  of  1882  resolved  to 
extend  my  investigations,  previously  very  limited,  to  other  parts  of 
the  coast.  In  pursuance  of  this  project  I  applied  for  and  obtained  a 
grant  from  the  Academy,  and  having  spent  parts  of  the  summers  of 
1882  and  1883  at  Greystones,  Co.  Wicklow,  I  undertook  a  tolerably  ex- 
tensive series  of  dredgings,  with  a  view  to  the  collection  of  Zoophytes. 
In  the  course  of  my  investigations  I  met  with  the  Sea  Anemones 
which  form  the  first  part  of  the  present  communication,  and  as  my 
dredging  operations  covered  a  fairly  large  area,  I  have  thought  that  it 
would  not  be  out  of  place  to  record  some  observations  relative  to  the 
marine  invertebrata  of  the  district. 

The  first  of  the  Sea  Anemones  I  have  to  notice  is  the  splendid 
Boloeera  eqites,  Gosso.  The  genus  Bolocera  was  established  by  Gosse  to 
receive  a  single  species  {B.  tuedia,  Johns),  nearly  related  to  Tealia, 
from  which  it  differs  mainly  in  the  non-retractility  of  the  disc  and 
tentacles.  In  the  Appendix  to  his  "Actinologia  Britannica"  Gossc 
described  and  figured,  under  the  name  of  B,  equea,  another  species 
which  differs  from  B,  tuedia  in  having  the  tentacles  completely,  though 
peculiarly  retractile,  thus  still  further  approximating  to  Tealia,  but 
still  possessing  the  f acies  of  Bolocera.  That  B.  tuedia  is  distinct  from 
Tealia  cannot,  I  think,  be  doubted,  the  non-retractility  of  the  disc  and 
tentacles  alone  forming  a  well-marked  distinction  ;  but  that  B.  eques  is 
generically  distinct  from  Tealia  seems  to  me  to  be  open  to  question, 
even  though  so  skilled  an  actinologist  as  Gosse  says  that  the  discovery 
of  this  form  ''  makes  me  better  satisfied  with  the  establishment  of  such 
a  genus  "  [as  Bolocera]. 

The  specimen  on  which  he  founds  the  specieS  was  taken  in  *' twenty- 
eight-fathom  water  about  ten  miles  east  of  the  mouth  of  the  Tees" :  the 
specimen  obtained  by  me  was  dredged  in  about  twelve-fathom  water, 
some  two  and  a-half  miles  off  Greystones,  in  a  line  with  the  Moul- 
ditch  buoy  {vide  infra).  Whilst  its  general  resemblance  to  Gosse's 
figure  and  description  was  unmistakable,  it  differed  from  his  example 
in  having  tentacles  more  of  the  modern  shade  of  ecru  than  white  ;  the 
red  ring  was  well  marked,  as  was  the  habit  noted  by  Gosse  of  puffing 
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out  the  walls  of  the  stomach,  which  showed  the  striped  markings 
exactly  as  described  by  him.  The  tentacles  were  less  mucronate  and 
not  80  crowded  as  in  his  specimen,  and  altogether  it  approached  very 
near  Tealia — so  near  that,  as  I  have  said,  I  greatly  doubt  if  it  can  be 
kept  separate.  I  had  it  in  a  temporary  aquarium  for  about  a  month, 
during  which  time  it  remained  fully  expanded,  and,  being  some  five  or 
six  inches  across  the  top,  presented  a  most  beautiful  appearance. 

The  second  anemone  to  be  noticed  is  Stomphia  ehurehia^  Gosse. 
The  genus  was  formed  by  Gk>sse  for  the  reception  of  an  anemone  first 
taken  at  Lough  Long,  afterwards  at  Peterhead,  Moray  Firth,  and 
Scarborough,  characterised  by  a  column  deprived  of  warts,  a  very 
protmsile  disc,  retractile  tentacles,  and  no  acontia;  the  mouth  is 
"  often  widely  opened,"  hence  the  generic  name,  and  the  colouration 
of  the  body  is  yellowish-white,  flaked  with  scarlet.  I  dredged  two 
specimens  of  this  species  near  the  Moulditch  in  about  twelve  fathoms ; 
they  botb  belonged  to  the  variety  pyriglotta^  which,  with  the  typical 
colouring,  has  short  stout  tentacles  like  those  of  Tealia.  My  specimens 
farther  re^mbled  that  genu8*in  the  striped  colouring  of  the  disc,  which 
was  not  protmsile.  The  gape  of  the  mouth  was  nearly  of  the  ordinary 
dimensions.  So  far  as  my  specimens  were  concerned,  the  affinities 
vere  entirely  with  Tealia,  and  but  little,  if  at  all,  with  Sagartia.  I 
kept  one  specimen  alive,  and  apparently  in  perfect  health,  for  a  month. 

The  third  species  to  be  noted  is  Adamna  palUata,  Johnst.  var. 
Rkodopis,  Gosse.  This  peculiar  anemone  is  found  on  Gasteropod 
shells,  usuaUy  selecting  one  inhabited  by  Pagurus  prideauxii ;  it  will, 
however,  survive  for  a  considerable  time  after  the  hermit-crab  has  left. 
I  kept  the  specimen  I  obtained  for  a  month,  having  removed  the 
hermit-crab  from  the  shell  on  which  it  was  perched,  and  at  the  end  of 
that  time  the  anemone  seemed  quite  healthy.  Two  years  ago  I 
dredged  a  very  fine  specimen  at  Portrueh,  and  being  greatly  struck  by 
its  b^uty,  seen  for  the  first  time,  I  kept  it  alive  during  my  stay  at 
Portnish,  then  brought  it  up  to  Publin,  and  kept  it  in  a  small  aquarium 
for  several  months,  during  which  time  it  was  deprived  of  the  society 
of  the  crab  with  which  it  had  previously  lived.  Both  these  specimens 
showed  the  peculiarity  mentioned  by  Gosse,  of  secreting  a  brown  semi- 
chitinotts  structure  extending  out  from  the  mouths  of  the  shells,  which 
were  too  small  for  them.  The  species  appears  to  occur  pretty  widely 
on  the  coasts  of  Great  Britain,  and  has  been  found  at  Strangford 
Lough  and  in  fiantry  Bay.  I  have  now  to  add  the  localities  of 
Portrush  and  Greystones  ;  I  obtained  the  specimen  at  the  latter  place 
in  about  twelve-fathom  water,  a  little  north  of  the  Moulditch  buoy. 

The  last  anemone  I  have  to  notice  isAureliana  heterocera  (Thoms.). 
This  species  was  found  between  tide  marks,  near  Gable  Rock,  by  my 
young  friend  Master  Frederick  Wynne,  the  intelligent  companion  of 
my  dredging  trips.  Gosse  records  two  localities — Weymouth  Bay, 
eight  f athoms  (  W.  Thomson),  and  Crookhaven,  apparently  in  deep  water 
(E.  Perceval  Wright).  We  made  a  careful  search  in  the  hope  of  finding 
the  species  again,  but  failed ;  however,  as  my  informant  gave  me  a 
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good  description  of  it,  and  at  once  recognised  the  figure  in  Gosse's 
* '  Actinologia,"  Ihave  no  doubt  as  to  the  correctness  of  his  discovery,  and 
do  not  hesitate  to  add  this  pretty  species  to  the  fauna  of  Qreystones. 

I  am  thus  able  to  record  two  species  as  new  to  Ireland,  and  two 
which,  though  not  new,  have  been  but  rarely  found.  Doubtless  care- 
ful search  at  Qreystones  will  add  more  species  to  the  list. 

Passing  on  from  this  part  of  my  Paper,  I  now  proceed  to  give  some 
details  respecting  the  general  marine  invertebrate  fauna,  compiled  from 
rough  notes  taken  while  in  pursuit  of  a  special  subject. 

The  area  over  which  I  worked  was,  roughly  speaking,  a  rectangle, 
commencing  in  a  line  with  Cable  Rock,  at  the  southern  point  of  Bray 
Head,  and  extending  southward  for  six  or  seven  miles,  with  a  maximum 
distance  from  shore  of  about  four  miles  and  a-half .  Within  this  area 
I  made  a  large  number  of  hauls,  at  varying  distances  from  shore, 
beginning  at  about  two  hundred  yards  and  running  out  thence  to 
the  distance  mentioned.  I  also  examined  the  shore  line  and  as  far  as 
1  could  the  shallow  water  near  shore.  This  latter  search,  however, 
was  not  very  easily  made,  as  the  water  was  seldom  of  that  absolute 
smoothness  required  for  a  satisfactory  exploration. 

Before  giving  a  list  of  the  fauna,  so  far  as  I  collected  it,  it  will  be 
desirable  briefly  to  note  the  main  features  of  the  shore  and  sea  bottom 
of  this  area. 

Gable  Rock  runs  out  a  short  distance  in  the  sea,  then  sloping  back, 
rapidly  gives  place  first  to  a  number  of  large  stones  of  Cambrian  and 
quartz  rook,  which  in  turn  are  replaced  by  a  beach  of  mingled  pebbles 
and  sand.  This  beach  extends  for  about  a  mile  and  a  quarter  to  the 
south,  when  it  is  interrupted  at  Qreystones  by  a  group  of  low  cliffs  of 
slates,  grit,  and  quartz  rock,  the  former  being  folded  and  contorted  in 
very  striking  forms.  This  promontory  has  a  base  of  between  a  quarter 
and  half  a  mile,  and  is  succeeded  to  the  southward  by  another  beach 
of  pebbles  and  sand  which  extends  to  Wicklow,  a  distance  of  some 
eleven  miles  from  Qreystones.  The  general  features  of  the  sea  bottom, 
so  far  as  I  can  judge,  are  briefly  these : — Opposite  Cable  Rock  there 
is  a  considerable  area  of  greyish  mud.  On  a  level  with  the  North 
Strand,  as  it  is  locally  called,  there  is  nearer  shore  a  bottom  of  coarse 
pebbles,  merging  into  the  rocks  at  (h^ystones :  further  out  the  bottom 
is  rocky  and  very  rough,  a  condition  which  is  maintained  up  to  the 
Moulditch  Bank,  a  steep  ridge  running  out  about  a  mile  and  a-half  in 
a  direct  line  from  shore,  and  rising  to  within  a  few  fathoms  of  the 
surface.  Beyond  this  the  bottom  seems  to  be  composed,  like  the 
beach,  mainly  of  pebbles  of  varying  size,  a  character  which  it  main- 
tained as  far  as  my  investigations  extended.  From  this  brief  sketch 
it  will  be  readily  seen  that  the  shore  offered  but  few  advantages  for 
collection.  Pebbly  beaches  as  a  rule  are  barren  ground,  save  for  what 
may  be  washed  in  by  onshore  winds,  aud  the  rocks  were  not  of  snf- 
fioient  height  or  extent  to  afford  good  pools  in  which  animal  life  conld 
flourish.  Hence,  saving  for  the  two  common  species  of  sea  anemones, 
Tealia  crassieomiSf  and  Actinia  metemhrianthemum,  and  shore  crabs. 
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with  an  occasional  small  edible  crab,  the  rocks  were  void  of  life,  and 
along  the  strand  sand-hoppers  were  the  sole  inhabitants. 

The  most  profitable,  though  the  most  difficult,  ground  for  dredging 
was  the  rough  bottom  between  Cable  Eock  and  the  Moulditch  Bank. 
Here  a  great  variety  would  be  brought  up  whenever  a  fairly  long 
scrape  of  the  dredge  could  be  obtained ;  this,  however,  was  by  no 
means  easy,  as  the  bottom  being  very  rocky  the  dredge  continually  got 
jammed,  and  the  effort  to  free  it  frequently  resulted  in  a  foul,  especi- 
ally if  the  sea  was  at  all  rough.  I  made  several  attempts  to  work 
over  this  part  in  detail,  but  it  so  happened  that  on  nearly  every  occa- 
sion when  I  tried  the  deep  water  tlu:ee  or  four  miles  from  shore,  the. 
wind  and  sea  got  up  and  put  such  a  lift  on  the  boat  that  it  became 
impossible  to  get  the  dredge  on  the  bottom  without  fouling,  a  circum- 
stance mainly  due  to  the  lightness  of  both  the  irons  and  net.  South  of 
the  Moulditch  the  ground  is  pebbly,  and  hence  the  animal  life  is  not  so 
Taried.  Lamellibranchs  and  Gasteropods  were  frequent,  and  enor- 
mous tufts  of  a  Polyzoan  (Gemellaria)  were  brought  up  together  with 
quantities  of  a  dark -purple  ramified  coralline,  which  must  in  some 
places  completely  cover  the  bottom. 

I  have  now  to  give  a  more  detailed  account  of  the  Invertebrates 
which  came  under  my  notice,  premising  that  the  list  is  only  an  ap- 
proximate one,  my  chief  object  being,  as  stated,  the  collection  of 
Zoophytes,  my  arrangements  for  stowage  forbidding  the  attempt  to 
keep  sdl  the  material  obtained. 

MoUu»ea, — The  Cephalopoda  are  represented  chiefly  by  Zo/^o  magna^ 
which  is  taken  by  the  fishermen  in  the  siene  nets.  They  usually  fish 
from  nightfall  to  daybreak,  and  the  average  sweep  of  the  siene  is  from 
one  to  two  hundred  yards  from  shore  ;  from  this  it  would  seem  as  if 
the  squids  came  in  towards  land  during  the  night.  They  are  often 
taken  in  great  numbers  in  the  months  of  July  and  August ;  I  have 
seen  thirty  or  forty  at  one  haul  when  the  weather  was  calm.  They 
are  hardly  ever  caught  at  other  times,  one  or  two  being  found  in  May 
or  June.  They  frequently  reach  a  considerable  size — one  specimen  at 
present  in  the  Museum  of  the  University  measuring  fully  16  inches  from 
the  apex  to  the  origin  of  the  tentacles.  Occasionally,  but  very  rarely, 
Octopus  vulgaris  is  taken  in  the  sienes,  but  this  species  seems  to  fre- 
quent deeper  water  than  Loligo,  and  so  is  but  seldom  seen.  Last 
August,  when  walking  along  the  North  Strand,  I  counted  five  succes- 
sive hauls  of  Loligo,  making  a  total  of  at  least  one  hundred  and  fifty 
specimens,  and  in  one  of  ti^e  larger  hauls  occurred  a  small  Octopus, 
the  only  one  I  have  seen ;  I  was  told  by  one  of  the  fishermen  that  they 
are  sometimes  taken  on  the  long  lines  during  winter  and  spring.  I 
do  not  know  for  what  purpose  the  squids  come  in  so  close  to  shore ;  it 
can  scarcely  be  for  bree^g,  for  I  have  seen  bunches  of  their  egg 
capsules  in  May,  with  the  young  animals  fairly  well  developed,  indi- 
cating their  deposition  some  weeks  earlier,  and  I  have  taken  the  cap- 
sules in  water  as  deep  as  ten  fathoms. 

Of  the  Gkisteropoda  I  noted  the  following  species:    Amongst 
Gymnobranchs  two  specimens  of  Tritonia  hombergii  were  taken  on 
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the  rough  bottom,  half  way  between  the  Cable  Rock  and  the  Moul- 
ditch  buoy  ;  I  failed  to  find  any  others,  though  I  frequently  searched 
the  rocks  round  Bray  Head  at  low  water  for  the  littoral  species,  and 
kept  a  fairly  sharp  look  out  on  the  contents  of  the  dredge  for  the  deep- 
sea  forms.  However,  it  is  very  likely  that  the  minuter  species  may 
have  come  up  attached  to  bunches  of  sea-weed,  and  escaped  unde- 
tected, for  I  was  unable  to  work  over  all  the  material  with  a  lens.  Of 
the  shell-bearing  Gasteropods  the  following  were  taken  : — Nassa  reti- 
culataj  JVeptunea  aniiquaj  Fuius  islandicuSj  F.  propinquuSy  Murex 
arinaceuSf  M.  corallinus  (scarce),  BtACcunum  undatumj  Purpura  laptUus, 
mNatiea  catena  (fairly  plentiful),  Velutina  Uevigata^  Aporrhain  pes- 
pelicani  (occasionally),  Turritella  communis  (infrequent),  lYophon 
muricatun  (one  specimen  noticed,  though  others  may  have  been  taken, 
and  overlooked  owing  to  the  small  size  of  the  members  of  this  genus), 
Trochus  cinereuSf  Tr,  %i%yphinuB  (very  finely  coloured  specimens), 
Pileopsii  hungaricuBj  Littorina  littorea,  L.  ruhis.  Patella  vulyala, 
Helcion  pellucidum.  Of  the  Polyplacophora,  specimens  of  Chiton 
cinerem  and  Ch.  asellus  were  not  unfrequently  obtained.  Of  the 
Lamellibranchiata  the  following  representatives  occurred:  Pholas 
dactyliM  {rotlieT  scarce),  Saxicava  any lia  (scarce) y  Psammohia  ferroensis, 
Tellina  craasa,  Venus  yallina,  F.  fasciata^  Tapes  virginea,  Cyprina 
islandica^  Astarte  sulcata,  Ast.  ellipticay  Cardium  rusticum^  Cardiutn 
norveyicum,  Cardium  edule  (a  single  much- worn  valve),  Pectunculu^ 
ylycimeris,  Mytilus  edulis,  Modiola  sp.  (two  very  young  specimens), 
Ntieula  nucleus,  Pecten  maximm,  Pect.  varius,  Pect,  opereularis  (ex- 
quisitely coloured  examples),  P.  tiyrinus,  Hinnites  pwtio,  Limn  hianSy 
Ostrea  edulis  (of  extremely  large  size),  Anamia  ephippium.  This  is  a 
very  scanty  list,  but  its  poverty  is  easily  explained.  The  best  ground 
for  shells  is  the  pebbly  bottom  south  of  the  Moulditch  Bank ;  but  as 
this  is  barren  of  zoophytes,  and  indeed  of  nearly  everything  but  shells, 
I  always  hauled  the  dredge  as  soon  as  we  got  off  the  rough  ground 
and  went  northward  again.  I  believe  from  what  I  saw  that  the  mala- 
cological  fauna  of  Groystones  would  prove  decidedly  rich  if  carefully 
explored. 

Arthrapoda. — Arachnida  were  represented  by  specimens  of  Nym~ 
phan  yrossipes,  and  Pycnoyanum,  which  were  frequently  found  amongst 
zoophytes,  seaweeds,  &c.  The  Crustacea  included  the  following: 
Stenorhynchus  phalanyium  (very  abundant),  Hyas  araneus,  S.  eoareta- 
tus{onQ  specimen),  Cancer  payurus  {m  rock  pools,  and  not  unfrequently 
taken  in  the  siene  nets),  Carcinus  mcenas,  Portunus  puber,  P,  pusillus 
(common,  and  showing  a  considerable  amount  of  variation  in  the 
prominence  of  the  trilobed  frontal  process),  JSbalia  Pennantii  (one 
female  specimen),  Ateleeyclus  heterodon  (one  specimen),  Payurus  hern- 
hardus,  P  prideauxii,  P,  cuanensis,  P.  ulidianus  (one  specimen  in  a 
Trochus  shell),  Munida  rondeletii  (one  young  specimen,  the  rostrum 
being  feebly  developed),  JTomarus  vulyari^,  Porcellana  lonyicomie  (not  un- 
common in  deep  water),  Pandalus  annulicornis  (frequent  and  very  finely 
coloured),  Talitrus  locusta.  The  rough  bottom  between  Bray  Head 
and  the  Moulditch  is  rich  in  Decapods :  a  single  haul  of  the  dredge 
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yielded  a  number  of  specimens  of  Port,  pimllw,  Ehalia  p&nnantii, 
Aisieeyehu  heieradan,  PoreeUana  lonffieomis,  and  of  course  Faguri  in 
abundance.  On  one  occasion,  when  the  sea  was  particularly  smooth,  I 
noticed  seTcral  large  shoals  of  the  Megalopa  stage  of  some  crab,  but  of 
what  species  I  do  not  know.  I  also  observed  a  curious  habit  on  the 
part  of  the  shore  crab  which  was  new  to  me.  A  few  miles  south  of 
GrejBtones  there  is  an  inlet  of  the  sea  which  breaks  up  into  a  number 
of  small  branches  ramifying  over  a  considerable  area,  and  of  course 
rising  and  falling  with  the  tide.  In  the  larger  channels  are  to  be 
found  sand-Hiabs  in  considerable  numbers,  and  in  the  smaller  channels 
I  was  surprised  to  see  a  good  many  specimens  of  the  shore  crab  liying 
side  by  side  with  numbers  of  gudgeon.  The  water  in  the  main 
channels  was,  so  far  as  I  could  judge,  fairly  pure  sea  water,  that  in 
Uie  smaller  channels  was  brackish ;  the  communication  with  the  princi* 
pal  channels  was  in  many,  cases  rather  obstructed,  and  in  this  way  I 
presume  the  addition  of  rain  water  from  time  to  time  rendered  it  brack- 
ish, the  fresh  water  fish  (which  probably  found  their  way  in  from  some 
neighbouring  ditch)  and  the  marine  crab  becoming  gradually  accli- 
matised. Bell,  in  his  ''  British  Crustacea,"  alludes  to  the  fact  that 
the  shore  crab  will  survive  immersion  in  fresh  water,  a  power  which 
apparently  enabled  the  specimens  I  saw  to  resist  the  ^ects  of  the 
ehange  from  sea  water  to  brackish  water ;  their  colour  was  exactly 
that  of  the  sandy  mud  on  which  they  lived. 

Vermes. — ^My  list  of  representatives  of  this  sub-kingdom  is  very 
meagre,  with  the  exception  of  Polyzon,  of  which  I  have  obtained  a 
good  collection,  but  details  of  which  I  reserve  for  a  future  Paper.  Of 
theTunicata  the  best  examples  were  obtained  tolerably  near  the  shore, 
where  great  masses  of  BotryUus  violaceus  were  very  abundant ;  Aplu 
dium/aU^  was  fairly  frequent,  and  BisUma  rvhrum  rather  scarce ; 
Aicidia  eantna  and  PhaUwta  tntesUnalis  were  also  common,  but  of 
small  size.  The  only  other  group  of  which  examples  were  noticed 
were  the  Choetopoda,  represented  by  Aphrodite  aoideata  of  small  size 
and  very  dingy  colouration ;  PolynoS  aqtunnata,  Nepthya  tnaryaritaeea, 
TtrtheUa  medusa,  Serpula  triqueira,  and  Spirorhis  communis.  A  small 
piece  of  empty  tube,  probably  belonging  to  a  species  of  Pectinaria,  was 
also  obtain^.  Doubtless  many  others  occurred  in  sea- weed,  but  I  did 
not  search  for  them. 

JEehinodermaia. — As  regards  numbers  this  is  the  most  abundant 
group,  for  Brittle  stars  were  taken  up  simply  by  the  dredge-full,  and 
of  &e  most  exquisite  beauty  I  have  as  yet  seen.  The  species  observed 
were :  Comat/ida  rosacea  (scarce),  Ophiura  texturata,  Oph,  alhida  (both 
rather  scarce),  Ophiocoma  negleeta  (scarce),  Ophioeoma  gramUata  (not 
very  common,  but  of  remarkably  large  dimensions,  and  finely  coloured, 
the  disc  being  frequently  marked  with  an  orange  star  on  a  chocolate- 
brown  ground'),    Ophiothrix  rosuh  (this  species  occurs  in  prodi- 

'  Forbes  (Brit.  Star-fishes)  remarks  that  a  variety  of  an  orange  ociova  k  not  un- 
eomman  in  the  Irish  Sea. 

a.LA.  PBOCf  SBiL  II.,  VOL.  IV. — SCIBNCB.  I 


58  Proceedings  of  the  Royal  Irish  Academy. 

gious  numbers,  of  every  conceiyable  variety  of  colouring ;  specimens 
were  not  unfrequently  obtained  with  one  arm  of  a  totally  different 
colour  from  the  other  four — for  instance  the  disc  and  four  arms  would 
be  uniform  grey,  and  the  fifth  arm  would  be  yellow ;  there  was  also  a 
fine  variety  with  the  arms  and  part  of  the  disc  of  a  rich  brownish- 
crimson,  the  rest  of  the  disc  being  occupied  with  a  brilliant  yellow 
star),  Mterias  rubens,  Crihrella  oeulata,  SolasUr  papposa  (very 
abundant,  and  sometimes  reaching  a  very  large  size),  Asterina  gibhosa 
(not  very  common),  Echinus  eseulentus,  E,  tniliaris  (both  very  com- 
mon). Curiously  enough  I  failed  to  obtain  any  Holothmians,  although 
I  cannot  but  believe  that  they  are  to  be  found  on  the  rough  bottom  in 
deep  water.  My  attempts  to  work  over  this  part  carefully  were,  how- 
ever, foiled  by  the  sea  getting  up  suddenly,  and  rend^ing  it  futile  to 
attempt  to  work  over  rocky  ground. 

CmUnterata. — The  Actinozoa  were  represented  by  the  Sea  Ane- 
mones, already  described,  and  by  the  usual  Aleyonium  digitatum,  which 
of  course  abounds  in  the  rough  ground.  All  the  specimens  I  obtained 
varied  from  white  to  deep  fiesh-colour :  none  of  the  orange-coloured 
variety  were  taken.  The  Hydrozoa  were  represented  chiefly  by  the 
Calyptoblastea ;  I  have  have  as  yet  only  cursorily  examined  the  large 
mass  of  material  I  have  collected,  but  I  ^d  that  my  list  includes  at  least 
thirty  species ;  in  a  future  Paper  I  hope  to  give  a  fall  list  of  them.  Of 
the  other  members  of  the  group,  the  wily  species  observed  were  Mhiso- 
stoma  pulmo,  Aurelia  aurita^  PleurohrachiapikuSy  and  PI.  pomiformis,  I 
think  the  paucity  of  the  pelagic  Hydrozoa  may  be  at  least  partly  ex- 
plained by  the  facts  that  the  wind  was  almost  invariably  off  shore 
whilst  I  was  staying  at  Qreystones,  and  that  the  sea  is  open  and  the 
tidal  currents  very  strong  off  the  coast.  The  free-swimming  forms 
would  thus  be  carried  along  by  the  currents,  and  kept  well  out  at  sea 
by  the  winds. 

Polgstomata, — Represented  chiefly  by  the  commoner  species  of 
Calcareous  sponge,  Sgcan  ciliatum  (very  large  and  abundant),  and 
Leueosolenia  botryoides,  and  amongst  the  Siliceous  sponges  by  the 
protean  Haliehondria  panicea,  which  was  for  the  most  part  of  the 
orange-coloured  variety. 

ProUnoa. — ^I  made  no  attempt  to  catalogue  the  members  of  this 
sub-kingdom,  and  hence  the  only  forms  which  I  noted  were  the 
various  Foraminifera  which  were  adherent  to  the  zoophytes;  these 
belonged  chiefly  to  the  genera  Lagena,  Nonionina,  Polystomella^ 
RotaHna,  Globigerina,  and  Miliolina. 

When  it  is  consid^^  that  the  foregoing  list  is  compiled  merely 
from  hasty  notes^  taken  while  in  pursuit  of  a  special  object,  and  can- 
not be  regarded  as  more  than  a  very  rough  approximation  to  a  full  list 
of  the  fauna,  it  will  be  apparent  that  the  Marine  Invertebrate  fauna 
of  this  part  of  the  coast  offers  as  many  attractions  to  the  zoologist 
as  does  the  surrounding  country  to  the  lover  of  rich  and  beautiful 
scenery. 
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YI. — Noixs  oir  MiCBOFHOTOGBAPHic  Mbteods.     Bj  Bichakd  a. 

Hatbs,  M.D. 

[Bead,  April  23,  1883.] 

I  HATB  the  honour  to  lay  before  you  Bome  results  obtained  by  me  in 
MicTophotograpbic  methods,  in  great  part  accomplished  by  the  aid  of 
the  grant  accorded  me  by  your  Academy. 

The  object  which  I  have  had  in  view  in  my  experiments  was  to 
obtain  some  simple  and  easily  worked  methods  giving  fairly  uniform 
results.  It  will  be  easily  understood  that  1;he  chief  difficulty  which  pre- 
sents itself  in  Microphotography  is  to  obtain  a  source  of  artificial  light 
which  shall  at  the  same  time  have  light-illuminating  power,  be  per- 
fectly steady,  possess  very  active  actinic  properties,  and  be  easily  pro- 
duced and  maintained. 

After  considerable  experience  with  electric  (arc),  magnesium,  lime, 
gas  and  oil-lamp  lights,  I  find  that  only  the  lime-light  and  the  oil- 
lamp  fulfil  the  necessary  conditions,  the  use  of  the  latter  being  con- 
fined to  cases  where  the  magnifying  power  does  not  exceed  50-100 
diams.;  or  in  other  words,  to  the  1-inch  or  ^-inch  objective.  The  diffi- 
culty as  to  the  intensity  of  the  light  is  not  so  much  in  reference  to  the 
exposure  of  the  plate,  as  to  the  impossibility  of  getting  the  image 
focossed  in  a  satisfactory  manner,  the  great  rapidity  of  the  dry  gela- 
tine plates  now  in  use  making  the  time  of  exposure  quite  a  secondary 
matter. 

The  arrangement  by  which  the  photographs  exhibited  were  made 
is  as  follows : — In  front  of  the  condenser  of  the  lime-light  lautcm 
is  fixed  a  tube,  10  inches  in  length,  at  the  further  end  of  which  is 
placed  a  plano-convex  lens  of  about  2  inches  focal  length,  Aiounted 
in  a  sliding  tube  movable  by  rack  and  pinion,  the  beam  of  light 
passing  through  which  comes  to  a  focus,  and  then  white  only 
slightly  divergent  falls  on  the  achromatic  condenser  fixed  in  the 
sub-stage  of  the  microscope.  This  arrangement  gets  rid  of  most 
of  the  heat  rays,  the  beam  passing  through  the  condenser  traverses 
the  object  to  be  photographed,  the  image  of  which  is  projected 
directly  on  the  screen  by  the  object-glass,  no  eye-piece  being  used. 
I  have  latterly  invariably  used  for  focussing  a  sheet  of  glazed  white 
^per  pasted  on  a  glass  plate  placed  in  the  dark  slide,  and  as  this 
Jp  simply  replaced  by  the  sensitive  plate,  absolute  coincidence  of 
the  focussing  and  sensitive  surfaces  is  ensured.  By  focussing  in  this 
manner,  as  one  sits  in  front  of  the  screen,  the  various  adjustments  of 
the  microscope  and  condensers  are  easily  made,  while  keeping  a  dis- 
tinct view  of  the  image. 

As  regards  the  details  of  focussing  the  image,  I  have  latterly 
adopted  the  following  method: — 

The  object  having  been  brought  into  the  desired  position  and 
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roughly  focussed,  it  is  then  by  means  of  the  mechanical  stage  removed 
from  the  field,  and  the  diaphragm  aperture  which  is  intended  to  be 
uswl  in  the  particular  case  having  been  placed  in  position,  the  achro- 
matic condenser  and  light  are  manipulated  until  the  field  is  evenly 
illuminated ;  the  diaphragm  plate  is  then  revolved  until  the  fuU  open- 
ing is  reached ;  the  object  is  then  brought  back  into  position,  and  the 
best  possible  image  obtained  by  means  of  the  fine  adjustment  of  thi 
microscope :  the  diaphragm  plate  is  then  again  returned  to  its  former 
position ;  the  image,  of  course,  gains  much  in  sharpness,  and  although 
(^uite  sufficiently  bright  to  produce  an  impression  on  a  rapid  plate,  is 
not  at  all  in  as  satisfactory  a  condition  for  accurate  focussing  as  when 
presenting  a  brighter  appearance. 

When  all  the  adjustments  have  been  made,  the  sleeve  suspended 
from  the  frame  is  placed  in  position,  one  end  of  it  being  attached  to 
the  sliding  front  of  the  camera,  and  the  other  end  to  a  pasteboard 
cylinder,  which  fits  on  to  the  back  of  a  narrow  box,  containing  a 
sliding  shutter  by  which  the  exposure  is  made ;  to  the  front  of  this 
box  the  body  of  the  microscope  is  attached  by  a  small  black  velvet 
skH've  which  completes  the  camera :  the  largo  sleeve  is  made  of  Mack- 
intosh cloth  with  three  hoops  fastened  inside  to  prevent  its  collapsing. 

The  camera  body  and  microscope  arc  placed  on  a  simple  frame- 
work, which  is  grooved  on  top  to  allow  the  camera  body  to  slide  to 
any  desired  distance  from  the  microscope.  In  order  to  obtain  a  con- 
stant amount  of  magnification  with  each  objective,  I  mark  on  the 
framework  the  position  of  the  camera  body  corresponding  to  so  many 
diameters  for  each  objective,  this  being  ascertained  by  placing  a  micro- 
meter on  the  microscope  stage,  and  measuring  the  image  on  the  screen 
with  compasses. 

All  the  pliotographs  done  by  me  lately  have  been  taken^on  plates 
prepared  by  Mr.  Fredman,  chemist  to  Messrs.  Bewley  &  Draper,  and 
they  have  given  me  great  satisfaction  in  every  way. 

As  regards  the  exposures  necessary,  of  course  they  will  vary  with 
plates  of  different  makers :  the  plates  which  I  have  used  are  not  so 
rapid  as  some  made  for  instantaneous  work,  but  as  they  are  quite  rapid 
enough  and  present  several  advantages,  at  least  in  my  hands,  I  have 
preferred  them  to  others  of  greater  rapidity — ^in  fact,  the  excessive  sen- 
sitiveness of  some  plates  is  a  positive  disadvantage  for  this  work,  one 
of  the  defects  complained  of  by  those  who  have  used  them  being  the 
so-called  "halation,**  which  I  have  never  had  to  complain  of  with 
Fredman  plates.  I  give  the  shortest  possible  exposure  necessary  to 
ii^ecure  a  dense  picture,  and  the  pictures  shown  to-night  were  printed 
from  negatives  which  received  an  exposure  of  60  sees,  for  the  1-inch 
objective,  and  90'-120"  for  J"  obj.  when  using  the  lime-light. 

I  have  not  yet  used  an  objective  of  higher  power  than  J":  this 
gives  a  well-defined  and  satisfactory  image  of  200  diams.  at  a  distance 
of  about  30  inches  from  the  screen  (no  eye-piece  being  used)  and  the 
pin-hole  cap  on  the  achromatic  condenser.  Similarly  the  1"  obj.  gives 
an  imago  of  50  diams.,  with  a  similar  distance  between  it  and  the 
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screen,  good  definition  being  obtained  by  using  No.  3  aperture  in  the 
condenaer  diaphragm.  I  have  confined  my  work  to  these  powers  as 
being  representative  of  the  objectives  chiefly  used  in  ordinary  patho- 
logical investigations. 

The  microscope,  as  also  the  objectives  and  achromatic  condenser 
used,  are  by  Powell  and  Leland,  the  J"  objective  being  a  dry  glass 
of  low  angle,  and,  from  its  possessing  considerable  penetration,  is 
particularly  suitable  for  photographic  work. 

With  regard  to  the  corrections  usually  described  as  necessary  on 
account  of  the  want  of  coincidence  of  the  chemical  visual  foci,  1  have 
not  found  such  corrections  necessary.  This  in  the  case  of  the  1"  objec- 
tive is  probably  an  accidental  circumstance  due  to  some  peculiarity  in 
that  particular  case  by  which  the  glass  does  not  require  correction ; 
but  in  the  case  of  the  J"  I  was  assured  by  Mr.  Leland,  when  convers- 
ing with  him  on  the  subject  a  short  time  since,  that  he  would  not 
expect  that  the  i  or  any  higher  power  would  require  any  correction. 

The  only  cases  in  which  the  oil-lamp  can  be  satisfactorily  used,  so 
far  as  my  trials  go,  is  when  a  low  power  such  as  the  1"  or  J"  is  em- 
ployed. In  one  picture  (shown)  which  was  done  in  this  way,  and  re- 
quired five  minutes  exposure,  the  result  is  excellent. 

Wishing  to  get  the  colour  of  the  stained  specimens  on  paper,  in 
order  to  give  an  appearance  as  near  as  possible  to  that  seen  in  the 
microscope,  I  applied  to  the  Woodbury  Company  to  make  me  some 
picturei  by  their  gelatine  process,  employing  gelatine  coloured  to  re- 
present carmine  and  logwood  stains 4  they  have  succeeded  admirably, 
and  these  prints  can  be  produced  in  quantity  at  a  very  cheap  rate — 
much  cheaper  than  lithographing  can  be  done  in  Dublin. 
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VII. — On  the  Geometbical  Properties  op  the  "  Ateiphthaloed." 
By  the  Ret.  Richabd  Townsend,  M.  A.,  F.T.C.D. 

[Read,  February  27,  1882.] 

Dr.  Haughton  has  discoTered  the  existence  of  a  large  family  of  curves 
in  the  course  of  his  investigation  of  the  form  of  a  frictionless  ocean, 
covering  an  attracting  sphere. 

The  whole  family  he  proposes  to  call  Atrtptothalassic  curves,  hut 
one  of  them  is  so  simple  and  eh'gant,  that  he  has  named  it  the 
Atriphthaloidy  and  requested  me  to  undertake  its  discussion,  which 
I  have  done  in  the  following  Paper: — 

The  equation  of  the  Atriphthahid  in  polar  co-ordinates  is 

r*(-4  -  2gr)  =  c*  cosec^^. 

Putting  for  convenience  of  discussion,  A  =  2^A,  c'  =  2yifc*,  and  0  =  90°  -  w, 
the  equation  of  the  curve  assumes  the  form — 

r2(r  -  A) +  *»  sec' <tf  =  0,  (1) 

where  h  and  k  are  positive  constants  representing  linear  magnitudes, 
which  may  have  any  independent  values  from  0  to  oo,  and  which  may 
he  regarded  as  the  parameters  of  the  curve. 

The  equation  ( 1 )  giving  the  same  values  for  r  when  cu  is  changed 
into  ^  01,  or  into  tt  ±  w,  we  see  at  once  that  the  curve  it  represents  is 
symmetrical  with  respect  to  the  two  rectangular  axes  <o  =  0  and  w  =  j^  r, 
and  has  a  centre  at  the  origin  0  (see  fig.) 

The  equation  (1)  heing,  for  every  value  of  w,  a  cuhic  in  r  whose 
ahsolute  term  is  positive :  hence,  for  every  value  of  cd,  r  has  one  real 
negative  value,  commencing  from  its  minimum  absolute  value  OC 
when  o)  =  0,  and  increasing  continuously  to  oo  from  co  =  0  to  cd  =  ^. 
Hence  (see  fig.),  the  two  symmetrical  conchoidal-shaped  infinite 
branches,  which  always  meet  asymptotically  on  the  axis  for  which 
o>  =  i  TT,  and  which  never  disappear  for  any  finite  values  of  h  and  h 
however  related  to  each  other. 

The  remaining  two  roots  of  the  cubic  (1)  for  r  in  terms  of  co  being 
real  or  imauinary,  by  the  theory  of  equations,  according  as  sec'  <d  is  < 

4  A*  4  ^3 

or  >  r^  ^ ;    hence,  when  ^  «  i^  >  1,  the  curve  (see  ^^.)^  in  addition 

to  the  two  infinite  symmetrical  conchoidal  branches  which  never  dis- 
appear, has  two  finite  symmetrical  ovals,  lying  entirely  outside  the 
conchoidal  branches,  and  intersecting  the  axis  of  x  at  two  pairs  of  real 


TowNSBND — Oeometrteal  Properties  of  the  Atriphthaloid.      63 

points  A  and  B.    The  two  tangents  OJS  and  OF  to  which  from  the 

4  A'  . 

oiigin  0  are  given  in  position  hy  the  equation  sec*  <»  =  <r«.  tti  and  in 

27  A» 

2 

magnitade  hy  the  equation  0H=  OF-  -  A,  and  the  equal  distances 

0J>  of  their  chords  of  contact  EF  from  the  origin  hy  the  equation 

h 

4  }^ 
"When  ^  Tg-  =  1»  then  for  the  two  tangents  sec*  w  =  1,  and  the  ovals 

consequently  contract  into  points  whose  equal  distances  from  the  ori- 

2 
gin  =  -  A :  the  pairs  of  vertices  A  and  B  of  the  two  ovals  (see  fig.)  then 
o 

coincide,  and  the  equal  distances  0  Cof  the  two  conchoidal  vertices  from 

the  origin  =  x  A. 
o 


4  A' 

When  --  1^  is  <  1,  then  for  the  two  tangents  sec* cd<  1,  and  there- 

fore  (0  is  imaginary.  The  two  ovals  then  dinappear  altogether,  and  the 
curve  consists  entirely  of  the  two  conchoidal  branches,  which  never  dis- 
appear. 

The  sum  of  the  three  roots  ri,  r2,  rj  of  equation  (1)  being  indepen- 
dent of  the  value  of  oi,  and  =  A  for  all  directions  of  r ;  hence,  for  the 
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two  tangents,  since  ri  =  r2  =  -  A  for  the  ovals,  therefore  rs  =  -  -  A  for 

the  conchoidal  branches.  Hence  (see  fig.)  the  tangential  radii  OJE'ajid 
Oi^of  the  ovals,  when  real,  are  bisected  at  JS'and  JTby  the  conchoidal 
branches  at  their  sides  of  the  asymptotic  axis  of  the  curve. 

The  sum  of  the  three  products  in  pairs  r^^^  +  r^r^  +  TiT^  of  the  three 
roots  ri,  r2,  r^  of  equation  (1)  being  also  independent  of  cd,  and  equal  0 
for  all  directions  of  r ;  therefore,  for  every  three  radii  of  the  curve 
having  a  common  direction,  if  r\  and  r^  be  those  to  either  oval,  and  r, 
that  to  the  infinite  branch  at  the  same  side  of  the  asymptotic  axis, 
Tj  (ri  +  Tj)  =  riT^,  Hence,  for  every  three  radii  having  a  common 
direction,  that  to  either  infinite  branch  is  in  magnitude  and  direction 
half  the  harmonic  mean  between  those  to  the  oval  at  the  same  aide  of 
the  asymptotic  axis  of  the  curve. 

Differentiating  equation  (1)  with  respect  to  co,  we  get 

rdio'         •co8»o,'3r-2A>*'  ^^ 

which  shows  that  -^-  is  =  0  only  when  sin  o)  =  0 ;  that  is,  only  for  the 

three  apsidal  points  A,  B,  C  of  the  curve. 

Hence  the  radius  r  of  the  curve  has  its  maxima  and  minima  values 

only  at  the  three  apsidal  points  on  the  axis  for  which  cd  =  0,  and  the 

conchoidal  branches  have  in  consequence  no  dumb-bell  depressions 

throughout  their  whole  lengths. 

dr 
Since,  from  the  same  equation  (2),  -j-  =  oo  when  co  =  i  ir  and  when 

3r  -  2A  =  0 ;  therefore,  as  already  observed,  the  axis  for  which  co  =  i  ir 
is  an  asymptotic  tangent  to  the  infinite  branches,  and  the  two  radii 
OE  and  OF  for  which  3r  =  2A  are  the  two  ordinary  tangents  to  the 
ovals  from  the  origin. 

Putting,  in  equation  (1),  :r  =  r  cos  cd  and  y  =  r  sin  co,  that  is  trans- 
forming into  rectangular  co-ordinates,  and  solving  for  y,  we  get 

y«=  A»-  a:*-  2AA»ar«  +  ;&«ar^,  (3) 

which  shows  that,  for  every  finite  value  of  «*,  y'  has  but  a  single  finite 
value,  positive  or  negative ;  that,  from  a?  =  oo  to  a?  =  0-4,  y*  is  nega- 
tive, and  therefore  y  imaginary ;  that,  from  x  =  OA  to  ar  =  OB^  y*  is 
positive  and  finite,  and  therefore  y  real  and  finite ;  that,  from  x  =  OB 
to  ;r  =  0C7,  y^  is  negative,  and  therefore  y  imaginary ;  and  that,  from 
a;  a  OC  to  x  =  0  y^  16  positive  and  increasing  from  0  to  oo,  and  there* 
fore  y  real  and  increasing  from  0  to  oo.  These  results  obviously  verify 
the  form  of  the  curve  as  obtained  above  from  the  equation  for  r  (1). 
Putting  y  =  0  in  equation  (3),  we  obtain  for  the  squares  of  the  three 
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sf  mi-axcs  a,  h,  c  of  the  curve,  that  is  of  the  three  distances  0-4,  OBj 
0(7  of  the  three  rertices  -4,  j5,  C  from  the  origin  0,  the  cubic  equation 

««-AV  +  2A/?a;»-;t«=0,  (4) 

which  has  always  one  real  positive  root,  and  whose  three  roots  when 
real  are  all  positive. 

N.B. — The  equation  (4)  is,  by  the  theory  of  equations,  that  whose 
roots  are  the  squares  of  those  of  equation  (1)  for  the  case  when  cd  =  0. 

Since  from  equation  (1)  when  o)  =  0,  by  the  theory  of  equations, 

a  +  b  •¥  e  =  hf        itf  +  ra  +  flJ  =  0,        ahe^"}? 

therefore 

ab  .     fl«+flJ+J«  a»J» 

tf  = T,  A  = ^ — ,  A3= £,  (o) 

fl  +  6  fl  +  J  a^-h  ^  ^ 

and  if  i denote  the  distance  OD  (see  fig.),  since  (^^  3  p  therefore  also 

•^  =  «^  Ts i — i^  I  relations  which  give  the  values  of  the  four  quanti- 

ties  e  and  (f,  A  and  k,  in  terms  of  a  and  h,  and  show  consequently  that 

the  two  latter  quantities,  which  when  real  may  have  any  independent 

values  from  0  to  oo,  determine  completely  all  the  particulars  of  the 

cTure  in  every  case. 

In  the  particular  case  when  4A'  =  27^,  that  is  when  the  two  ovals 

contract  into  points,  and  when  consequently  a  =  by  equation  (4)  has 

4  1 

two  of  its  roots  each  =  -  A',  and  its  third  root  =  r  A'. 

y  y 

In  the  particular  case  when  h  =  2k,  in  which  as  4A^  >  27^  the  two 

OTals  are  real,  the  three  roots  of  equation  (4)  are  respectively  «*  =  k^, 

andj»=i(3  ±  V5)  ;t». 

In  the  same  case,  those  of  equation  (1),  when  co  =  0,  are  respec- 
tively r  =  k,  and  r  =  i(l±V5)>t;as  they  ought,  the  roots  of  equa- 
tion (4)  being  in  every  case  the  squares  of  those  of  equation  (1),  when 
in  the  latter  (i>  =  0. 

Patting  in  for  h  and  k  in  the  function  (4A'  -  27^)  ^,  on  whose 
sign  as  positive  or  negative  it  depends  whether  the  ovals  are  real  or 
imaginary,  their  values  in  terms  of  a  and  b  as  given  by  equation  (5), 
we  find  readily  that 

(4*.-  27i-.)  ^.jm^l^^^^a^l^  _  J),,  (6) 

L  (<»  +  by  J 

wd  that  its  sign  is  consequentiy,  as  it  ought  to  be,  positive  or  nega* 
tivc  according  as  a  and  b  are  real  or  imaginary. 
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N.B. — The  function  in  question  being,  by  the  theory  of  equations, 
the  product  of  the  squares  of  the  diiferences  of  the  roots  of  equation  (1 ) 
for  the  case  when  w  =  0,  the  same  value  for  it  in  terms  of  a  and  h  would 
be  obtained  even  more  readily  than  above  by  the  substitution  for  e  in 
that  product  of  its  value  in  terms  of  a  and  h.  See  equations  (1) 
and  (5). 

Multiplying  both  sides  of  equation  (3)  by  irdx^  integrating  between 
the  limits  a  and  hy  and  substituting  in  the  result  for  h  and  k  their 
values  just  given  in  terms  of  a  and  h ;  we  get,  for  the  volume  Fof  the 
solid  generated  by  the  revolution  of  either  oval  round  its  axis  of  fig:ure 
AB,  ^e  value  in  terms  of  a  and  h^  viz. — 

which,  compared  with  that  of  the  volume  8  of  the  sphere  on  AB  as 
diameter,  viz.,  i  ir  («  -  Jif,  gives  for  the  ratio  of  the  two  volumes  in 
terms  of  a  and  h  the  value 

a  value  which,  lying  always  between  the  extreme  limits  3  and  4  cor- 
responding respectively  to  the  extreme  values  1  and  oo  of  the  unre- 
stricted ratio  of  a  to  5,  shows,  consequently,  that  the  extreme  depth 
MN  is  always  greater  than  the  extreme  breadth  AB  of  the  ovals 
(see  fig.) 

That  the  chords  of  contact  UF  of  the  tangents  to  the  ovals  from 
the  centre  0  of  the  curve  (see  fig.),  which  when  the  ovals  are  finite 
are  of  course  always  less  than  their  extreme  depths  JOT,  are  aJso 
in  all  cases  greater  than  their  extreme  breadths,  AB^  may  be  readily 
shown  from  equation  (6)  as  follows.     Since 

therefore  from  equation  (6),  as  (a  -  i)  =  AB,  and  as  A^  =  a^h^{a^  +  aJ  +  5*) 
V  (a  +  l)^  by  equations  (5), 

AB]  "  9    (a-  +  ai  +  h')  {a  +  hf  '  ^^^ 

a  ratio  always  exceeding  unity,  and  having  the  extreme  values  27  4-  9 
and  16  -i-  9  for  the  extreme  values  1  and  oo  of  the  unrestricted  ratio  of 
a  to  ^. 

The  value  of  MN  in  terms  of  a  and  h  not  being  in  general  deter- 
minable like  that  of  £F  in  finite  terms,  the  exact  value  of  the  ratio  of 
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MN  to  AB  cannot  consequently  be  given  in  general  in  such  terms. 
As  J^^is  never  greater  than  i£^when  both  are  real,  and  only  equal 
to  it  when  both  are  evanescent,  the  least  possible  value  of  the  ratio  of 
EFU}  AB  given  by  equation  (9),  viz.,  4  -j-  3,  is  consequently  an  in- 
ferior though  by  no  means  a  close  limit  to  the  possible  ratio  of 
MNiAB,  But  a  superior  as  well  as  a  closer  inferior  limit,  both 
however  much  outside  the  extreme  limits  of  the  actual  ratio,  may  be 
found  for  it  from  equation  (7)  as  follows. 

As  the  volume  F  of  the  solid  generated  by  the  revolution  of  either 
oval  loimd  its  axis  of  figure  AB  must  necessarily  be  less  than  that  of 
the  circumscribed  cylinder,  and  greater  than  that  of  the  inscribed  double 
cone  having  AB  for  axis  and  the  circle  described  by  MNior  base,  we 
must  therefore  have,  for  all  values  of  a  and  3, 

ijt{^^^{(^^V')<\ir,MIP.AB>^7r.MlP.AB, 
and  therefore,  for  all  values  of  a  and  ^,  as  (a  -  &)  =  AB, 


{ 


from  which  it  follows,  consequently,  that  the  square  of  the  ratio  in 
question  must  always  lie  between  the  extreme  limits  2  and  8,  its  least 
and  greatest  values  corresponding  respectively  to  the  least  and  greatest 
valaes  1  and  od  of  the  unrestricted  ratio  of  a  to  h.  From  the  manner 
in  which  they  have  been  obtained,  however,  these  limits  are  obviously 
mnch  outside  of  those  of  the  actual  ratio. 

Differentiating  equation  (3)  with  respect  to  x,  we  get 

y  ^=  -  «  +  2^fc»ar*  -  2^«ar-S  (11) 

from  which  we  get,  for  the  values  of  x^  for  which  yj-s^O  and  for  which 

dx 

consequently  y'  is  a  maximum  or  a  minimum,  the  cubic  equation 

aj«  -  2Ai»aj»  +  2;&«  =  0,  (12) 

which  has  always  one  real  negative  root  for  which  x  is  consequently 
imaginary,  and  whose  remaining  roots  will,  by  the  theory  of  equa- 
tions, be  real  or  imaginary  according  as  8  A'  -  27^  is  >  or  <  0,  and  of 
the  same  sign  when  real.  Hence  the  curve  has  never  more  than  two 
Taloes  of  4^  for  which  y^  is  a  maximum  or  a  minimum ;  and  as  those 
valnes  of  se^  lie  necessarily,  one  between  the  limits  a^  and  P  for  which 
f  is  positive,  and  the  other  between  the  limits  h^  and  <F  for  which  y^ 
is  negative,  there  is  therefore  never  more  than  one  pair  of  maxima 

K.  I.  A.  PBGC.,  8BB.  11.,  VOL.  IV.-*SCTENCB.  L 


68  Proceedings  of  the  Royal  Irish  Academy. 

double  ordinates  to  the  curve  wUch  are  real  as  regards  both  position  and 
magnitude,  viz.,  those  MN  of  the  ovals  when  real  (see  fig.,  page  63). 

In  the  particular  case  when  4A'  =  27it*,  that  is  when  the  two  ovaLs 
contract  into  points,  the  three  roots  of  equation  (6)  are,  respectively, 

r»  =  lA^    ««=:?(V3-1)A«,    and    «»  = -^(v/3  +  1)AS 

the  first  only  of  which  gives  a  pair  of  chords  real  as  reganL  both  posi- 
tion and  magnitude  of  the  curve. 

Eliminating  si^  between  equations  (3)  and  (12),  we  get,  after  a  few 
ordinary  reductions,  for  the  actual  maxima  and  minima  values  of  y-, 
the  cubic  equation 

4/  -  8Ay  +  4A  (A'  -  91;>)  y=  +  A*  (4A>  -  2W)  =  0,  (13) 

which  has  always  one  real  positive  root  corresponding  to  the  real 
negative  root  of  equation  (12),  and  belonging  consequently  to  no 
chords  real  even  as  regards  position  of  the  curve ;  and  whose  remain- 
ing roots  will  be  real  and  have  opposite  signs  when  4A'  -  27A;*  is  posi- 
tive, that  is,  when  the  two  ovals  are  real  and  finite. 

In  the  particular  case  when  4A'  =  27X'',  that  is,  when  the  ovals 
contract  into  points,  one  root  of  equation  (13)  is  evanescent,  and  cor- 
responds to  the  evanescent  ovals ;  and  the  remaining  two  are  respec- 

2   - 

tively  =  A^  ( 1  ±  -  V3) ;  which  correspond  respectively,  the  former  to  the 

o 

real  negative  root  of  equation  (12)  and  therefore  to  no  real  chords  even 
as  regards  position  of  the  curve,  and  the  latter  to  the  pair  of  chords 
between  the  evanescent  ovals  and  the  infinite  branches,  which,  though 
real  as  regards  their  positions,  have  no  real  intersections  with  t^e 
curve. 

Differentiating  with  respect  to  x  the  value  of  —•  given  by  equa- 

dz 

tion  (11),  having  first  substituted  in  it  for  y  its  value  in  x  given  by 

equation  (3),  and  equating  the  result  to  0,  we  get,  after  a  few  ordi- 

dSf 
nary  reductions,  for  the  values  of  ^  for  which  3^  =  0,  that  is,  for  the 

several  points  of  inflexion,  real  or  imaginary,  of  the  curve,  the  equa- 
tion of  Uie  sixth  degree, 

x"  [A'a;i°  -  \2hJ^2^  +  3>6»  (2A»  +  5iP) «« -  18A»;fc««* 

+  18A/;»j:*-6P]=0,  (14) 

of  whose  roots  one  is  obviously  evanescent,  one  essentially  real  and 
positive,  and  the  remaining  four  when  real  essentially  positive  also. 

The  evanescent  root  corresponds  of  course  to  the  axis  of  y,  which 
is  con«%equcntly  a  doubly  inflexional  as  well  as  asymptotically  tangen- 
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tial  choid  of  the  curve,  and  the  essentially  real  and  positive  root  to 
the  pair  of  inflexional  chords  PQ  (see  fig.)  of  the  conchoidal  branches ; 
which,  equidistant  in  opposite  directions  from  the  axis  of  y,  lie  neces- 
sarily somewhere  between  it  and  the  parallel  tangents  at  the  vertices  C 
of  the  branches. 

The  four  remaining  roots,  with  the  four  pairs  of  inflexional  chords 
reflexions  of  each  other  with  respect  to  the  axis  of  y  to  which  they  cor- 
respond in  the  curve,  may  be  all  real,  or  all  imaginary,  or  two  real  and 
two  imaginary,  according  to  the  particular  value  of  the  parametric  ratio 
A  T  it  on  which  alone  they  depend.  When  the  two  ovals  are  real  and 
finite,  as  they  are  for  all  values  of  the  ratio  for  which  4A^  >  27P,  the 
entire  number  of  pairs  of  inflexional  chords  intersecting  them  at  pairs 
of  real  points  is  necessarily  even;  but  none  of  the  four  pairs,  even 
when  themselves  real  as  regards  their  positions,  need  intersect  them 
necessarily  at  real  points  at  all.  So  that  the  ovals  may  be,  and  in 
fact  often  if  not  always  are,  as  represented  in  the  figure,  concave 
to  their  interiors  throughout  the  entire  circuits  of  their  perimeters. 

The  application  of  Sturm's  theorem  to  equation  (14)  gives  us,  for 
all  numerical  values  of  the  parametric  ratio,  the  exact  numbers  of 
corresponding  pairs  of  inflexional  chords  which  occupy  real  positions 
within  any  two  assigned  limits  of  distance  from  the  centre  0  of  the 
cnrre ;  and,  as  the  corresponding  values  of  OA  and  OB  can  also  be 
determined  for  aU  such  values  to  any  degree  of  approximation,  from 
equations  (1)  or  (4),  by  Homer's  and  other  methods  of  numerical  solu- 
tion, the  exact  numbers  of  real  pairs  of  inflexional  chords  lying  within 
the  intervals  ABy  and  therefore  intersecting  the  ovals  at  real  points, 
can  consequently  be  determined  by  its  aid  for  all  numerical  values  of 
the  ratio.  Its  applications,  however,  are  in  general  laborious,  and 
in  the  present  instance  uninstructive  except  for  such  values  of  the 
ratio. 

By  its  application  to  the  equation  for  the  two  particular  cases 
when  A  ^  X;  =  1  and  2  respectively,  which  correspond,  the  former  to 
an  imaginary  and  the  latter  to  a  real  pair  of  ovals ;  we  find,  with 
comparatively  little  trouble  in  either  case,  arising  from  the  circum- 
stance of  the  quadratic  functions  having  imaginary  roots  in  both,  and 
therefore  dispensing  with  the  necessity  of  proceeding  any  further  with 
the  process  in  either,  that  the  equation,  in  addition  to  its  evanescent, 
has  for  each  of  them  but  a  single  real  root,  that,  viz.,  corresponding  to 
the  pair  of  inflexional  chords  of  the  infinite  branches  which  are  always 
real.  And,  by  a  similar  application,  attended  with  a  little  more  trouble 
arising  from  &e  reality  of  the  roots  of  the  quadratic  functions  in  each 
^»se,  we  arrive  at  the  same  result  for  the  two  cases  when  4A^  =  26^^ 
and  2%}?  respectively,  which  correspond  again,  the  former  to  an  imagi- 
nary and  the  latter  to  a  real  pair  of  ovals ;  the  intermediate  case  for 
which  4A^  =  27^  being  that  for  which  they  pass  through  evanescence 
from  their  real  to  their  imaginary  state,  and  conversely. 

In  the  particular  case  when  4A'  =  27X-\  for  which  the  ovals  contract 
into  points,  the  five  finite  roots  of  equation  (14)  are  on  the  contrary 
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all  real,  and  correspond  in  consequence  to  five  pairs  of  chords  all  real 
as  regards  their  positions ;  one  of  which  intersects,  as  in  all  cases,  the 
conchoidal  hranches,  and,  of  the  remaining  four,  three  coincide  at  the 
eyanescent  ovals,  and  the  fourth  intersects  the  curve  at  imaginary 
points. 

For,  equation  (14)  for  ^  is  easily  seen  to  he  equivalent  in  that 
case  to 

A'^(:^-lA')'(^-^AV  +  l(lA'y)=0.  (15) 

4 

which,  hesides  its  single  root  =  0,  has  evidently  three  roots  each  -  A% 

and  two  others  equal  respectively  to 


H"Ji)' 


which  correspond  respectively,  the  first  three  to  the  evanescent  ovals, 
the  latter  with  the  lower  sign  to  the  conchoidal  hranches,  and  the 
latter  with  the  upper  sign  to  no  real  points  at  all  on  the  curve. 

Of  the  three  pairs  of  chords  coinciding  at  the  evanescent  ovals  in 
this  case,  two  however  correspond  to  the  evanescent  radii  of  curvature 

at  their  vertices ;  the  function  -  y*  -r-^,  which  multiplied  hy  x^  is  mani- 
as 

festly  equivalent  to  the  quantity  within  the  hrackets  at  the  left  side  of 

equation  (14),  representing  in  all  cases,  as  is  well  known,  at  the  several 

vertices  of  any  curve  symmetrical  with  respect  to  the  axis  of  x,  the 

squares  of  the  corresponding  radii  of  curvature  at  the  vertices,  and 

heing  consequently  evanescent  at  the  two  coincident  vertices  of  every 

acnodal  douhle  point  on  the  axis  of  the  curve. 

As  regards  the  third  pair  in  the  same  case.  Taking  it  in  con- 
nexion with  the  pair  intersecting  the  curve  at  imaginary  points,  and 
conceiving  hoth  pairs  to  change  position  together  with  ^e  gradual 
and  continued  increase  of  the  parametric  ratio  from  its  critical  to  every 
higher  value,  and  the  consequent  accompanying  dilatation  of  the  ovals 
from  their  evanescent  to  every  greater  magnitude ;  they  are  to  be  re- 
garded, while  real,  as  two  variable  pairs  of  inflexional  chords  inter- 
secting the  expanding  ovals  at  pairs  of  imaginary  points,  and  after 
coming  together  in  the  course  of  their  variation,  as  the  above  particu- 
lar cases  show  they  do  very  rapidly  with  the  increase  of  the  ratio,  then 
passing  through  coincidence  from  their  real  to  their  imaginary  state, 
beyond  which  the  particulars  above  stated  supply  no  clue  to  follow 
them. 

N.6. — The  questions,  as  to  whether  for  any  values  of  the  parame- 
tric ratio  the  ovals  have  ever  real  points  of  inflexion,  and  as  to  the 
critical  values  (if  any)  of  the  ratio  for  which  they  cease  (if  ever)  to 
be,  as  represented  in  the  figure,  concave  to  their  interiors  throughout 
the  entire  circuits  of  their  perimeters,  have,  it  will  be  observed,  been 
left  undecided  in  the  above  investigation. 
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Tin. — Ckitical  akd  Ltterart  Eemabks  on  Euclid's  Doctbine  of 
Pakallel  Lixbs.  £7  Bet.  Sakuel  Haughton,  M.D.  ;  F.E.S. ; 
S.F.T.C.D. 

[Bead,  Februaiy,  11,  1884.] 

Pbofessok  Catlet,  President  of  the  British  Association  for  the  ad- 
Tancement  of  Science,  in  his  Address  delivered  at  Southport,  1883, 
ably  defended  the  position  that  Euclid's.  Doctrine  of  parallel  lines 
tmly  rests  upon  an  axiomatic  or  self-evident  base,  which  is  as  fol- 
lows : — 

'^  If  a  right  line  falling  upon  two  right  lines  make  the  internal 
angles  on  the  same  side  less  than  two  right  angles ;  these  lines  pro- 
duced to  infinity  will  meet  on  the  side  on  which  the  angles  are  less 
than  two  right  angles." 

On  the  day  following  the  President's  Address,  I  called  his  atten- 
tion to  the  fact,  that  he  had  defended  Euclid  beyond  what  he  required, 
because  the  best  MSS.  placed  the  foregoing  statement  among  the 
Postulates  and  not  the  Axioms.  Euclid  proves  absolutely  (1. 17),  that 
any  two  angles  of  a  triangle  are  less  than  two  right  angles ;  and  he 
requires  the  reader  to  grant  him  the  converse  of  this  proposition,  as 
the  necessary  base  of  the  doctrine  of  parallel  lines.  Some  minds  will 
grant  the  converse  as  self-evident,  others  will  accept  it  as  an  un- 
proved condition,  on  which  Euclid  proceeds  to  construct  his  doctrine 
of  parallels. 

I  have  examined  the  old  editions  of  Euclid  in  the  Library  of 
Trinity  College,  and  find  the  following  results  : — 

The  following  editions  place  the  proposition  among  the  Pos- 
tulates:— 

1.  J.  Campanus^  (Venice), 1482 

2.  B.  Zamberti*  (Paris), 1516 

3.  Orontius  (Paris), 1544 

4.  BiUingsley  (London), 1570 

5.  Commandinus  (Pesara), 1572 

The  following  editions  place  the  proposition  among  the  Axioms : — 

1.  GrynsBus  (Basle),' 1533 

2.  Dasypodius  (Strasburg), 1564 

3.  Candalla  (Paris), 1566 

4.  Clavius  (Kome), 1574 

The  best  edition  of  Euclid  yet  published  is  that  of  F.  Peyrard, 


^  Thifl  is  a  Latin  translation  from  the  Arabic  [Editio  princeps.] 
^  A  Latin  tranaiation. 
'  [Editio  princeps.] 
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Paris,  1814,  in  Greek,  Latin,  and  French,  mainly  based  upon  a  very 
ancient  MS.  which  had  remained  unknown  until  examined  by 
Peyrard. 

This  MS.  (190),  may  be  called  the  Vatican,  as  it  formerly  be- 
longed to  that  Library,  and  was  sent  from  Rome  to  Paris  by  the 
Comte  de  Peluse. 

This  MS.  bears  all  the  characters  of  the  end  of  the  ninth  century, 
while  all  the  other  MSS.  belong  to  much  more  recent  times.  It  is 
remarkable  that  the  Vatican  MS.  places  the  base  of  the  doctrine  of 
parallel  lines  among  the  Postulates  and  not  among  the  Axioms ;  and 
the  Arabic  text  translated  by  Campanus  seems  to  have  been  taken 
from  some  old  source  similar  to  the  Vatican  MS. 

We  may,  therefore,  as  I  think,  reasonably  conclude  that  Euclid 
shared  the  opinion  of  the  moderate  geometers,  who  think  that  the 
foundation  of  the  doctrine  of  parallel  lines  is  not  self-evident,  but 
takes  the  form  of  a  Postulate,  equivalent  to  the  converse  of  the  seven- 
teenth of  the  first. 
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IX. — Oh  thb  Hbiohts  attahted  by  Plants  oh  Ben  Bulben.    By  the 
late  Thokas  Huohes  Coebt,  M.  A.,  F.  L.  S.  * 

[Bead,  December  10,  1883.] 

Me.  Gobrt  had  received  from  the  Academy,  in  1882  and  1883,  a 
grant  for  the  exploration  of  the  Botany  of  the  Ben  Bulben  Eange  of 
ILountains,  and  it  was  in  carrying  out  this  undertaking  that  he  met 
with  the  accident  which  caused  his  premature  death.  He  and  his 
companion,  Mr.  Dickson,  were  drowned  by  the  upsetting  of  their  boat 
in  Ldugh  Gill,  near  Sligo,  in  the  month  of  August  last. 

Mr.  Corry's  career  as  a  Botanist  was  only  just  commencing,  but 
he  had  already  given  great  promise  of  distinction  as  a  scientific  Natu- 
ralist. Himself  an  Irishman,  he  took  the  greatest  interest  in  the  Botany 
of  the  country.  His  remarkable  zeal  and  energy,  his  love  for  the  study 
of  critical  plants,  together  with  the  position  which  he  held  as  Curator 
in  the  Herbarium  at  Cambridge,  and  as  the  trusted  friend  of  Professor 
Babiugton,  gave  him  unusual  advantages,  of  which  he  diligently 
availed  himself ;  and  his  early  death  will  be  deplored  by  all  who  feel 
an  interest  in  the  advance  of  Botany  in  Ireland.  One  of  his  best 
contributions  to  the  subject  is  an  account  which  he  published  of  a 
tour  made  in  Glare  in  1879.  He  also  wrote  several  short  articles 
chiefly  relating  to  Irish  plants  for  the  ''  Journal  of  Botany,"  and,  at 
the  tune  of  his  death,  had  made  preparations  for  printing  a  Flora  of 
North-eastern  Ireland. 

Owing  to  the  unexpected  death  of  Mr.  Corry,  at  the  very  time 
when  he  was  commencing  a  second  exploration  of  the  Botany  of  Ben 
Bulben  and  its  neighbourhood,  his  notes  and  manuscripts  were  left 
very  incomplete,  the  more  so  hecause  he  had  postponed  writing  any 
detailed  account  of  his  work  until  he  should  have  finished  his  intended 
examination  of  the  whole  range,  hoth  in  Sligo  and  Leitrim,  and 
therefore  he  had  not  yet  put  together  any  connected  narrative  of  the 
expedition  which  he  made,  with  his  friend  Mr.  Dickson,  in  1882. 

Under  these  circumstances,  it  has  been  thought  best  to  extract 
only  the  heights,  as  found  carefully  noted  by  Mr.  Corry,  in  the  copy 
of  the  ''  London  Catalogue  of  British  Plants  "  which  he  carried  with 
him.  Afi  his  researches  were  almost  entirely  confined  to  the  county 
of  Sligo,  and  as  there  is  no  mention  of  Truskmore  Mountain  in  his 
notes,  it  will  probably  be  safe  to  take  1963  feet,  the  summit  of  Ben 
Weisken,  as  the  highest  point  of  the  range  explored  by  him.  From 
the  capital  letters  B,  W,  K  placed  opposite  many  of  the  species,  he 
appears  to  have  visited  the  three  mountains,  Ben  Bulben,  Ben  Weis- 
ken,  and  King's  Mountain  (or  Knocknaree),  also  Olencar,  and  a 
mountain  opposite  King's  Mountain. 

Of  the  twenty-three  Alpine  species  previously  known  as  occurring 
on  this  range,  it  will  be  seen  that  Mr.  Corry  gathered  eighteen,  and 


•  Communicatod  by  A.  6.  More,  F.L.S.,  M.B.I.A. 


74  Proceedings  of  the  Hot/at  Irish  Academy. 

himself  added  to  the  list  Salix  herhacea  and  Carex  rigida.  The  few 
mountain  plants  not  marked  in  his  list,  recorded  by  other  botanists  on 
Ben  Bulben,  are : — 

Drapa  rupestris.  Thalictrum  alpinum. 

Saxifraga  oppositifolia.  Alchemilla  alpina. 

Lycopodium  alpinum. 

Bespecting  the  last  two,  it  may  be  well  to  mention  that  there  is 
some  doubt  whether  a  form  of  Thalictrum  minus  may  not  have  been 
mistaken  for  T,  alpinum.  The  Alchemilla  alpina  recorded  by  Mackay 
proves  to  be  i^.  conjunctay  and  grows  in  a  suspicious  situation,  where 
it  cannot  be  considered  native. 

In  the  following  List,  the  word  ''top,"  when  accompanied  by  the 
capital  letter  B,  is  to  be  understood  as  referring  to  the  top  of  Ben  Bulben 
(1721  feet).  And  though  some  may  not  have  occurred  on  the  actual 
summit,  none  probably  were  gathered  lower  than  1600  to  1700  feet. 
All  the  heights  exceeding  this  are,  in  Mr.  Corry's  list,  accompanied  by  a 
capital  letter  W»  and  appear  to  have  been  taken  on  Ben  Weisken  only. 
The  Alpine  species  are  printed  in  italics,  and  the  names  of  the  plants 
are  arranged  in  a  descending  series. 

List  of  Spbcies  akd  HEieHTs. 

Species.  Heights. 

Oxalis  acetosella, W.  top,  1900,  B.  top. 

Primula  vulgaris, "W.  top,  1900,  B.  top. 

Viola  sylvatica, W.  top,  B.  top. 

Alchemilla  vulgaris, 1900  and  B.  top,  1100. 

Potentilla  tormentilla,     ....  1900  and  B.  top,  650. 

Piuguicula  vulgaris, 1900  and  B.  top,  1100. 

Empetrum  nigrum, 1900  and  B.  top,  650. 

Sedum  rhodiola, 1900  and  B.  top,  1175,  1150. 

Ghrysoplenium  oppositifolia,    .     .  1850  and  B.  top. 

Linum  catharticum, 1850  and  B.  top. 

Galium  saxatile, 1850  and  B.  top,  1175. 

Veronica  serpyllifolia,     ....  1850  and  B.  top. 

Eriophorum  vaginatum, ....  1850  and  B.  top. 

Asplenium  viride, 1850  andB.  top,  1200,  1000,  900, 

100. 

Cystopteris  fragilis, 1850  and  B.  top,  1200,  1000. 

Lycopodium  selago, 1850  and  B.  top. 

Arahis  petraa, 1850. 

Drahaineana, 1850  and  B.  top,  1500,  1100,  900, 

1300,  also  at  sea  level  on  sand 

hiUs. 

Arenaria  ciliatay 1850,  1400. 

Lotus  comiculatus, 1850,  1200. 

Saxifraga  nivalis ^ 1850  (7  plants  only). 

S.  hypnoides, 1850,  600. 
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Species. 

Heiohts. 

fioniam  flexuosum,    .... 

.     1850. 

Melampymm  pratense,  v.  monta-     to  1850. 

Tinm 

Eriophomm  angastifolium, 

.     1850. 

Poaaljnna, 

.     1850,  and  top  only  of  Ben  Bui  ben 

BanuncuIuB  repens,   .     .     *     . 

.     1800. 

SUene  aeaulis, 

.     1800.  andB.  top,  1150,  1100. 

Saxifraga  aizaides,      .... 

.     1800,  and  B.  top,  1100,  900,  600 

Cardamine  pratensis, .... 

.     1800,  1575. 

C.  sylvatica, 

.     1800,  1575. 

Arabis  hirsnta, 

.     1800,  1200,  1100,  900,  600. 

Carex  sylvatica 

.     1800. 

Asplenium  ruta-muraria,     .     . 

.     1800,  900. 

.     B.  top,  1575;  1800,  W. 

Cochlearia  alpina, 

.     B.  top,  1200. 

Polygala  TulgariR,  v.  grandiflora 

,  .     B.  top,  1175,  900. 

Silene  maritima, 

.     B.  top. 

.     B.  top,  700. 

Cerastinm  triviale,     .... 

B.  top. 

Akine  yema, 

.     B.,  near  top. 

Sagina  procumbens,    .... 

.     B.  top. 

Vicia  sepinin, 

.     B.  top. 

Geiini  rivale, 

.     B  top,  1150. 

Dryoi  oetopetala, 

.     B.  top,  1150. 

Angelica  sylvestris,    .... 

.     B.  top. 

Chfierophyilum  sylvestre,     .     . 

.     B.  top. 

TibomnTn  opulus,      .... 

.     B.  top. 

Scabiosa  succisa, 

.     B.  top. 

Bellis  perennis, 

,     B.  top. 

Taraxacum  officinale,      .     .     . 

.     B.  top. 

Crepis  paladosa, 

.     B.  top. 

Campanula  rotundifolia,      .     . 

.     B.  top. 

Vaccinum  myrtillus,  .... 

.     B.  top. 

Veronica  officinalis,    .... 

.     B.  top. 

,y        chamaedrys,       .     .     . 

.     B.  top. 

Euphrasia  officinalis,            .     . 

B.  top. 

Pcdicularis  sylvatica,      .     .     . 

.     B.  top. 

Thymus  serpyllum,    .... 

.     B.  top. 

Rumex  acetosa, 

.     B.  top. 

Oxyria  reniformU,      .... 

.     B.  top,  1200. 

Polygonum  viviparum,      .     .     . 

.     B.  top,  1200,  600,  500. 

Salix  pbylicifolia,      .... 

.     B.  top,  1200. 

„    var.  nitens, 

.     B.  top,  1200,  1100. 

8.  herbaeea, 

.     B.  top. 

Orchis  maculata, 

.     B.  top. 

Lnzula  sylvatica, 

.    B.  top. 

Scirpus  ca^spitosns,     .... 

B.  top. 
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Species. 

TTkiqhts. 

Garex  glanca, 

B.  top. 

Pteris  aquilina, 

B.  top. 

Asplenium  tricboTnanes, .     .     . 

B.  top. 

Asptdium  lonchitis,     .... 

.     B.  top,  sparingly;  1250,  1150. 

Nephrodium  filix-max,    .     .     . 

.    B.  top. 

,f          dilatatum,  .     .     . 

.     B.  top,  1500. 

Polypodium  vulgare,       .     .     . 

B.  top. 

Fragaria  vesca, 

.     1550. 

Carex  pulicaris, 

.     1500,  1400. 

ff     binervis, 

.     1500,  1300. 

Luznla  multiflora,      .... 

.     1475. 

Tbalictrum  minus  v.  montanum, 

.     1474,  1150,  1100. 

Pamassia  palustris 

.     1450,  200. 

Carduns  palustris, 

.     to  1400. 

Plantago  maritima,    .... 

.     1400,  1000,  900. 

XJrtica  dioica, 

.     1400. 

Salix  aurita, 

.     1400,  900. 

Carex  rigida, 

.     1400. 

Listera  ovata, 

.     1350,  1150. 

Polygala  oxyptera,     .... 

.     1300,  1100,  1175. 

Bosa  spinosissima,      .... 

.     1300,  900. 

iiieracium  pilossella,       .     .     . 

.     1300. 

Hieracium  anglicum,  .... 

.     1300,  1175,  900,  600. 

,,        murorum,  .... 

.     1300,  1200. 

Junipertts  nanay 

.     1300,  1200. 

Orcbis  mascula, 

.     1300. 

Carex  pilulifera, 

.     1300,  1200. 

Meconopsis  cambrica,      .     .     . 

.     1250,1100,1000,500. 

Ilex  aquifolium, 

.     1200,  300. 

Trifolium  pratense,    .... 

.     1200. 

Pynis  aucuparia, 

.     1200. 

Hederabelix, 

.     1200,  900. 

Hieracium  iricum,      .... 

.     1200. 

JI.  gihioniy 

.     1200,  1100. 

Gorylus  avellana, 

.     1200. 

Taxus  baccata, 

.     1200. 

Koeleria  cristata, 

.     1200,  1150. 

Selaginella  selaginoides,  .     .     . 

.     1200,  200. 

Hypericum  pulchrum,     .     .     . 

.     1175. 

Bubus  saxatilis, 

.     1150. 

Allium  ursimim, 

.     1150. 

Asperula  odorata, 

.     1100. 

Yaleriana  officinalis,  .... 

.     1100,  and  base. 

Alnus  glutinosa, 

.     HOC. 

Cystopteris  frag^is  v.  dentata, 

.     1100  500. 

Nepbrodium  semulum,    .     .     .     . 

950,  700,  300. 

Pyrus  rupicola, 

920. 
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Hypericum  androsaemamy    .     .     .  900. 

Arctiuin  intermedium,    ....  900. 

Solidago  virga-aorea,      ....  900,  950. 

SonchuB  asper, 900. 

Erica  cineiea, 900. 

Scolopendrium  vulgare, ....  900,  950. 

Solidago  virga-aurea,  v.  cambrica,  800. 

Arum  maculatam, 700. 

Anemone  nemorosa, to  650. 

Gynmadenia  albida, 680,  575,  300. 

Lifitera  coidata, 650. 

EaonymuB  europseus 575. 

Stellaria  graminea, 550. 

Pyrola  media, 550. 

CircflBa  alpina, 500. 

Sednm  telephium,  t.  fabaiia,   .     .  500.  (?) 

Sanicula  enropsea, 500. 

Fraxinus  excelsior, 500. 

Betulaalba, 500. 

Orchis  incamata, 500,  200. 

Salixcaprea, 500. 

Carex  pallescens, 300. 

Among  the  more  interesting  species  noticed,  Mr.  Corry  marks  the 
Allowing  as  new  to  District  9 : — 

Banunculns  penicillatus.  Fotamogeton  rufescens. 

Bosa  arvensis,  var.  bibracteata.  *Elodea  canadensis. 

6alix  Iragilis.  Listera  cordata. 

B.  alba.  Luzula  pilosa. 

8.  herhaeea.  Blysmus  rufus. 

fS.  triandra.  Carex  vulpina. 

{S.  purpurea.  C.  rigida, 
tS.  Smithiana. 
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X.  —  Oh  ▲  Mode  of  Sub-iqueous  Tunkeluka.      By  Sie   Samuel 

Ferguson,  Q.C.,  LL.D.,  Prssidsiit. 

[Read,  December  10,  1883.] 

Tunnels  under  water-ways  have  always  hitherto  been  constructed  by 
driving  a  masonry-built  culvert  through  the  subjacent  strata. 

The  conditions  most  favourable  for  such  works  are  where  the  strata 
are  impervious  to  water,  as  rock,  chalk,  or  tenacious  clay.  Those  least 
favourable  are,  where  the  river  bottom  consists  of  mud,  sand,  or  gravel ; 
and  it  may  be  doubted  if  engineering  skill  at  present  would  be  equal  to 
the  construction  of  a  drift  tunnel  through  any  considerable  flow  of 
free  water. 

But  the  more  unfavourable  such  conditions  are  for  the  drift  tunnel, 
the  more  they  seem  to  invite  to  another  method  which  would  appear 
sufficiently  practicable  to  make  it  worth  the  attention  of  engineers,  and 
which  may  be  thought  to  involve  enough  of  scientific  speculation  to 
commend  it  to  the  attention  of  a  learned  society. 

It  is  simply  the  deposit,  by  sinking,  of  an  iron-built  tubular  sub- 
way, which,  after  being  settled  in  its  bed  in  the  river  bottom,  should 
be  pumped  out  and  connected  with  the  underground  approaches. 

A  tidal  river  or  estuary,  in  which  the  work  should  be  kept  out  of 
the  way  of  navigation,  will  best  illustrate  the  proceedings  which  should 
be  taken  in  carrying  out  such  an  operation.  Let  it  be  required  to  sink 
such  a  subway  under  the  navigable  bed  of  a  tidal  river  having  a  bottom 
of  mud,  sand,  gravel,  or  other  material  easily  dredged ;  a  depth  say  of 
16  feet  in  mid-channel  at  low  water,  and  a  width  of  400  feet  between 
walled  wharves,  up  to  which  the  approaches  are  assumed  to  have  been 
executed,  having  their  roadways  22  feet  below  the  river  bottom,  and 
terminating  in  cross- walls  of  wood  or  puddle  at  the  back  of  the  quay 
wall  at  either  side;  and  let  the  tunnel  be  16  feet  in  height  under 
6  feet  of  solid  material  between  the  crown  of  its  arch  and  the  deepest 
part  of  the  river  channel. 

The  operations  would  consist — (a)  in  the  excavation  of  a  transversa 
trench  in  the  bed  of  the  river  in  the  line  and  down  to  the  level  of  the 
roadways  of  the  approaches ;  {h)  in  the  preparation,  at  either  end,  of 
recesses  on  the  face  of  the  wharf  wall,  down  which  the  ends  of  the 
tubular  tunnel  should  be  guided  in  its  descent  into  the  trench  so  pre- 
pared; (c)  in  the  construction  of  the  iron  tubular  tunnel,  having  a 
flat  floor  and  arched  section,  floating  it  into  position,  sinking  it  into  its 
bed,  and  making  good  the  river  bottom  alongside  and  over  it;  {d)  in 
luting  the  tube  at  either  end  in  the  recesses,  and  pumping  it  and  them 
out ;  and  {e)  in  cutting  away  the  cross  walls  and  completing  the  con- 
nexions. 

Each  operation  would  have  its  own  practical  difficulties.  A  level 
bottom  under  the  tube  (in  this  case  supposed  to  be  a  straight  bar) 
would  be  essential,  as  well  for  the  avoidance  of  strains  as  for  the 
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sake  of  adhesion,  without  which  the  tube,  on  being  pumped  out, 
would  rise  by  flotation.  It  is  conceived,  however,  that  a  level  bed, 
once  obtained,  could  be  effectually  kept  from  being  silted  up,  pending 
the  deposit,  by  several  methods,  and  that  the  weight  of  the  tube  on  a 
soft  bed  would  ensure  such  an  amount  of  adhesion  as,  even  without 
that  of  the  lateral  and  superincumbent  material,  would  effectually 
counteract  the  tendency  to  rise ;  and  this  envelope  would  consolidate 
with  time.  The  point  at  which  the  floating  action  of  muddy  water 
ceases,  and  the  adhesive  and  repressive  action  of  watery  mud  or 
Bilt  begins,  has  not,  I  imagine,  been  made  the  subject  of  accurate 
investigation.  Water  acting  on  large  surfaces,  although  admitted 
through  narrow  orifices,  exerts  pressure  proportionate  to  its  head  ; 
but  the  limit  of  tenuity  where  percolation  ceases  to  carry  with 
it  the  action  of  a  continuous  column  of  fluid,  appears  to  be  un- 
determined. It  is  conceived,  however,  that  it  would  be  found  at  a 
point  short  of  that  wher3  the  mixture  reaches  a  pasty  consistence. 
The  preparation  of  recesses  for  guiding  the  descent  of  the  tube 
would  entail  the  employment  of  cofferdams,  within  which  sills  should 
be  laid  level  with  the  floor  of  the  trench.  The  sides  of  the  recesses 
should  bo  earned  back  to  the  cross  walls, 
and,  at  a  point  under  the  level  of  high 
water  and  lower  than  the  draft  of  the 
tunnel  when  floated,  the  alternate  check 
at  either  side  should  be  retired,  to  admit 
of  the  reception  of  the  ends  of  the  tube, 
necessarily  longer  than  the  breadth  of  the 
waterway. 

The  construction  of  the  tubular  tunnel  itself  might  either  be  in  a 
dry  dock  specially  prepared  for  it,  which  would  be  hard  to  procure,  or 
on  a  raft,  or  by  sections  of  a  convenient  length  built  on  land  and 
branched,  connected  together  and  fitted  with  sides  and  roof  in  a  wet  dock 
or  other  still  water.  Such  sections  should  constitute  shallow,  open  ves- 
sels of  no  greater  freeboard  than  would  ensure  their  floating,  so  that  the 
Bubsequent  work  on  the  platform  so  formed  should  be  continuous  and 

^^^^^  Wharf. 
'^-^=^-=^  High  Water. 


River  bottom. 


rigid.  The  baUast  necessary  to  keep  the  tube  upright  would  be  sup- 
plied by  the  metalling  required  for  the  roadway,  or,  if  this  were  not 
sufficient,  by  admission  of  water.  To  secure  such  a  tube  against  the 
action  of  salt  water  it  should  be  bronze-plated  externally,  and  its 
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thickness  should  be  snch  as  would  resist  the  pressure  due  to  tlie 
depth  of  the  trench  and  of  the  supernatant  water.  Or  it  might  be 
constructed  with  double  sides  and  roof,  between  which  a  coating 
of  concrete  might  be  introduced  from  above. 

The  floatiug  of  the  tube  into  position  should  be  accomplished  at 
high  water,  when,  its  ends  being  brought  home  to  the  down-stream 
check  of  one  recess  and  the  up-stream  check  of  the  other,  with  such 
arrangements  to  prevent  jamming  as  might  be  necessMj,  the  water 
would  be  admitted  through  its  length  by  valves,  and  it  would  sink 
evenly  down  its  guide-chambers  to  the  bottom.     This  accomplished, 


Approach.  I    I 

Cross  WaU.  wj 


Cross  WaU. 
Approach. 


the  process  of  filling  in  and  making  good  the  bed  of  the  river  would 
take  place. 

The  luting  of  the  ends  of  the  tube  would  be  effected  by  puddling 
between  it  and  the  masonry  of  the  recesses,  and  the  process  of  pump- 
ing out  would  be  proceeded  with. 

To  complete  the  connexions,  the  cross  walls  at  the  ends  of  the 
approaches  should  bo  cut  through,  and  the  ends  of  the  tube  being 
removed,  the  way  would  be  open  from  end  to  end. 

In  the  case  supposed  the  tube  is  straight ;  but  there  is  no  reason 
why  such  a  tube  should  not  be  measured  and  fitted  to  the  contour  of 
the  bottom,  and  sunk  into  its  bed  by  a  similar  process ;  the  only  differ- 
ence being  that  the  concave  of  the  bow  would  be  already  submerged  on 
being  floated  into  position.  In  the  supposed  case,  also,  the  force  of 
flotation  was  intercepted  by  the  adhesion  of  the  floor  and  sides  of  the 
tube  to  the  trench  bottom  and  to  the  filling-in  stuff  thrown  back  from 
above,  as  well  as  counteracted  by  the  weight  of  the  replaced  river- 
bottom.  The  adhesion,  however,  due  to  a  perfect  contact  of  so  large 
a  surface  as  the  floor  of  such  a  tube  with  a  soft  river-  or  sea-bottom 
would,  theoretically,  exclude  flotation,  even  though  the  top  and  sides 
of  the  tube  were  surrounded  by  free  water.    Assuming  perfect  contact 
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to  exist  only  in  theory,  we  may  easily  conceive  of  arrangements  by 
which  the  under  margins  of  such  a  flooring  could  be  made  to  bite 
into  such  a  bottom  to  a  sufficient  depth  to  break  the  continuity  of  the 
water  pressure  from  above,  as  well  as  to  resist  the  sliding  action  of 
currents. 

I  submit  that  the  Academy  might  advantageously  employ  a  portion 
of  the  fund  for  aiding  Scientific  Research  in  investigating  experimen- 
taUy  the  force  of  adhesion  under  varying  heights  of  water  pressure, 
and  defining  the  point  at  which  the  dynamical  action  of  water  is 
arrested  by  the  interposition  of  non -fluid  matter. 


Since  I  put  the  foregoing  Paper  into  the  hands  of  the  Secretary, 
I  have  learned — what  indeed  I  might  have  foreseen  to  be  highly 
probable — that  one  leading  thought  in  it  has  already  occurred  to 
other  minds.  Our  brother  Academician,  Mr.  Thomas  F.  Pigot,  Pro- 
fesiior  of  Engineering  in  the  Boyal  College  of  Science,  informs  me 
that,  "When  the  scheme  for  the  Channel  Tunnel  was  proposed,  one 
of  the  suggestions  was  to  construct  a  water-tight  metal  tube  immersed 
on  the  bed  of  the  straits  "  ;  and  that  the  deposit  of  an  iron  syphon  of 
three  feet  in  diameter  under  a  waterway  of  eighty  feet  wide,  at 
Dantzig,  was  effected  by  excavating  a  sub-aqueous  trench  for  its  re- 
ception. I  assure  the  Academy,  however,  that  it  was  from  no  desire 
to  seek  credit  for  priority  of  invention  I  ventured  into  this  region  of 
speculation,  or  presumed  to  invite,  as  I  have  done,  the  attention  of 
our  leading  Civil  Engineers  to  the  subject.  The  primary  motive  in- 
ducing me  has  been,  I  confess,  a  wish  to  bring  the  Engineering  intel- 
ligence of  the  country  to  consider  whether  a  way  may  not  be  found 
for  preserving  our  city  from  the  necessity  of  a  high-level  railway  bridge 
over  the  Liffey.  If,  in  prosecuting  this  purpose,  1  have  put  forward 
the  rudimentary  outlines  of  a  method  of  more  general  application,  by 
which  unbroken  traffic  might  pass  from  bank  to  bank  of  the  Suir  at 
Waterford,  or  of  the  Rhine  at  Cologne,  without  impediment  to  naviga- 
tion, and  without  the  necessity  of  having  to  seek  a  rock  stratum  en- 
tailing lengthened  approaches,  it  will  not  commend  itself  the  less  to 
practical  minds  because  it  has  originated  in  a  desire  that  the  architec- 
tural beauties  bequeathed  us  by  that  splendid  race  of  men  who  once 
inhabited  Dublin  may  be  preserved  unimpaired  for  the  enjoyment  of 
future  generations.  I  have  not  been  unmindful  of  the  maxim  ne  sutor, 
and  have  not  presumed  to  bring  my  crude  conceptions  before  this 
assembly  without  having  had  the  assurance  from  a  competent  autho- 
rity, as  regards  the  tunnel  of  400  feet  above  described,  that,  subject 
to  some  alterations  of  detail  in  execution,  "  the  project  is  one  well 
within  the  range  of  practical  application." 
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XI. — Report  on  the  Botany  op  the  Island  op  Rathlin,  County  op 
Antrim.  By  Samuel  A.  Stewart,  Fellow  of  the  Botanical  Society 
of  Edinburgh,  Curator  of  the  Collections  in  the  Museum  of  the 
Belfast  Natural  History  and  Philosophical  Society. 

[Read,  January  14,  1884.] 

Rathlin  Island  is  situated  at  the  northern  extremity  of  the  Antrim 
coast,  in  lat.  55°  20'  north,  and  6°  15'  west  longitude.  It  has  an  area 
of  3200  acres,  and  is,  consequently,  the  largest  island  on  the  coasts  of 
the  North  of  Ireland.  Landing  on  Rathlin,  the  visitor  finds  himself 
on  a  belt  of  rocky,  mountainous  land,  ranging  from  about  half  a  mile 
to  over  one  mile  in  breadth,  and  extending  for  a  distance  of  about  five 
miles  in  a  direction  which  is  almost  exactly  east  and  west.  At  the 
lighthouse,  which  is  located  at  the  extreme  north-east,  the  coast 
bends  at  a  sharp  angle,  and  runs  thence  southwards  for  over  three 
miles,  terminating,  in  this  direction,  at  Rue  Point,  in  Ushet.  Fair- 
head,  on  the  mainland,  is  separated  from  the  island  by  nearly  four 
miles  of  a  turbulent  sound,  through  which  rapid  tidal  currents  run 
with  immense  force,  rendering  the  passage  impossible  in  a  high 
wind.  As  stormy  weather  is  here  of  frequent  occurrence,  the  com- 
munication with  the  Antrim  coast  is  often  cut  off  for  longer  or 
shorter  periods.  On  the  occasion  of  my  third  visit,  which  w^as  in 
August,  there  were  three  days  in  succession  during  which  the  boat 
could  not  leave.  The  main  portion  of  the  island  lies  seven  to  eight 
miles  off  the  Antrim  coast;  while  the  nearest  point  in  Scotland 
is  the  Mull  of  Cantyre,  distant  about  fourteen  miles  to  the  east.  Islay 
is  some  twenty  miles  to  the  north. 

The  physical  aspect  of  Rathlin  is  not  inviting.  No  flowing  out- 
lines of  softly-swelling  landscapes  meet  the  eye,  but  bare,  rugged 
crags,  which  are  neither  relieved  by  sylvan  glades  nor  running  water. 
The  rocky  foundation  has  only  a  very  slight  covering  of  soil  to  absorb 
excess  of  moisture ;  and  numerous  depressions  amongst  the  crags  are 
filled  with  water,  and  form  lakelets,  which  are  sometimes  of  consider- 
able depth.  The  largest  sheet  of  water  is  the  lake  at  Ushet,  which 
has  an  area  of  over  thirty  acres.  Cleggan  Lough,  to  the  north-west, 
is  a  deep  basin,  enclosed  in  an  amphitheatre  of  low  hills.  Its  area  is 
about  ten  acres.  There  are,  in  addition,  many  reedy  marshes,  assum- 
ing the  aspect  of  lakes  in  a  wet  season,  but  which,  nevertheless,  dis- 
appear, or  become  reduced  to  very  small  dimensions  in  dry  weather. 

The  land  surface  rises  steadily  from  Ushet  at  the  south  and  east  to 
the  Bull  at  the  west  end  of  the  island  ;  and  as  if  to  compensate  for  the 
unprepossessing  interior,  the  western  sea-cliffs  are  magnificent.  The 
rocks  on  the  south  side  are  mainly  of  hard  chalk,  precisely  similar  to 
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the  white  limeBtoae  cliffs  which  produce  such  a  picturesqae  effect  at 
many  points  on  the  Antrim  coast.  At  the  west  and  north-west  these 
limestone  rocks  give  way  to  dark  trap,  identical  with  the  rocks  of  the 
Basaltic  Platean  of  Antrim.  These  traps  are  sometimes  massivei  but 
often  more  or  less  columnar.  At  the  north-west  there  are  great 
basaltic  cliffs,  which  rise  sheer  out  of  the  water  to  a  height  of  between 
300  and  400  feet.  These  cliffs  are  frequently  composed  of  huge 
colnmns,  and,  in  the  early  summer,  are  tenanted  by  innumerable  sea- 
birds,  which  find  on  the  many  inaccessible  ledges  a  secure  retreat  in. 
which  to  place  their  nests  and  bring  out  their  young.  Land  birds  are  not 
abundant,  Lepidoptera  are  few  in  number,  and  the  fauna  is  in  general 
poor.  Hares  have  been  introduced,  and  are  now  well  established  *  but 
it  ifi  remarkable  that  the  frog,  so  common  on  the  mainland,  has  not 
yet  penetrated  to  Kathlin.  Trees  do  not  grow  naturally  on  the  island ; 
and  the  only  wood  is  a  small  grove  planted  near  Mr.  (Cage's  residence ; 
and  these  Ixees,  though  well  sheltered  from  the  northern  winds,  are 
yet  by  no  means  in  a  flourishing  condition.  This  absence  of  timber 
has  not  always  been  the  case,  as  trunks  and  branches  of  trees  and 
nnmbers  of  hazel  auts  have  been  dug  up  in  the  bogs.  The  deforesting, 
if  we  may  so  call  it>  was  doubtless  caused  by  scarcity  of  fuel.  There 
are  now  no  peat  bogs  on  the  island;  and  the  greatest  want  of  the 
people  is  something  to  bum.  Everything  has  been  cut  down  long 
since;  and  now,  when  there  is  nothing  to  break  the  force  of  the 
storms  which  career  over  the  surface,  it  is  difiS.cult  to  induce  either 
tree  or  shrub  to  grow. 

At  the  commencement  of  the  present  century,  the  population  of 
Rathlin  was  about  1200.  It  is  now  reduced  to  one-half  of  that  num- 
ber, with  advantage  to  those  that  remain.  The  Eathliners  are  not  now 
the  simple-minded  primitive  people  described  by  Dr.  Hamilton  one 
hondred  years  ago,  and  by  Dr.  Marshall  as  late  as  fifty  years  since. 
Lish  is  spoken  by  the  islanders  universally,  but  there  are  none  who  are 
Ignorant  of  the  English  tongue,  and  they  seem  to  use  both  languages 
indifferently.  Their  habits  and  manners,  their  dwellings  and  sur- 
roundings, and  their  ideas,  are  very  much  like  those  of  people  of  the 
same  class  on  the  mainland.  With  good  boats  and  proper  equipments 
for  fishing,  no  doubt  a  much  larger  population  could  be  maintained  in 
comfort. 

The  flora  of  Bathlin  Island  was  examined  in  a  more  or  less  cursory 
maimer  by  the  Father  of  Irish  Botany,  Mr.  John  Templeton,  and  after- 
wards, in  1836,  by  Dr.  David  Moore.  The  results  of  these  researches 
have  been  alr^y  published  in  the  "Flora  of  Ulster,"  and  in  the 
"Contributions  towards  a  Cybele  Hibemica."  Miss  Gage,  a  lady 
resident  in  Rathlin,  takes  a  great  interest  in  its  native  flora ;  and  her 
album  of  drawings  contains  excellent  figures,  representing  the  greater 
part  ox  the  plants  that  occur  on  the  island.  A  list  of  Eathlin  plants 
was  prepared  by  Mi^-  Gage  for  the  Botanical  Society  of  Edinburgh; 
and  an  abstract  was  published  in  the  "Annals  and  Magazine  of  Natural 
History''  for  the  year  1850.     Dr.  Marshall,  whose  valuable  catalogue 
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of  the  birds  of  Rathlin  was  published  by  the  Academy  in  1837,'  gave 
us  an  addendum  a  list  of  the  plants  observed  by  himself.  This  list  is 
meagre  ;  and  as  Dr.  Marshall,  though  an  excellent  o^thologist,  was 
not  a  botanist,  it  is  of  no  Tsdue  in  any  doubtful  case.  The  "  Flora 
Hibemica,"  of  Mackay,  contains  only  one  reference  to  Bathlin.  The 
plants  which  have  been  stated  to  occur  on  Rathlin,  and  which  I  did 
not  see,  are  appended  at  the  end  of  this  Report. 

In  the  lists  which  follow  there  are  enumerated  318  Flowering 
Plants  and  Higher  Cryptogams,  3  species  of  Characese,  80  Alusoi,  and 
10  HepaticBB,  all  of  which  were  collected  or  noted  by  me  on  the  spot. 
The  flora  has  few  plants  of  much  rarity,  PotamogeUm  pseudo-niUnt 
being  the  only  one  previously  unknown  in  Ireland.  On  the  other 
hand,  a  number  of  plants  hitherto  credited  to  Kathlin  must  be  deleted, 
notably  £riocauhn  septanyulare,  which  was  admitted  by  some  unac- 
countable mistake ;  and  Cramhe  maritima,  which,  according  to  Temple- 
ton,  grew  at  Church  Bay,  is  now  entirely  extinct.  A  noteworthy 
feature  of  the  flora  is  the  great  preponderance  of  common  plants,  and 
the  paucity  of  rare  species.  This  is  doubtless  owing  to  uncongenial 
conditions  of  climate,  in  conjunction  with  a  rocky  surface,  covered  to 
a  great  extent  with  wet,  barren  moors.  This  is  a  characteristic  of 
the  Kathlin  flora,  which  is  made  very  apparent  by  a  comparison  with 
the  general  flora  of  Ireland.  The  range,  in  Ireland,  of  the  plants  here 
enumerated  is  known  with  a  considerable  approach  to  certainty,  and 
they  may  be  classed  as  foUows : — 

Found  in  each  of  twelve  districts  of  the 
Cybele  Hibemica, 
in  eleven  districts, 
in  ten  districts, 
in  nine  districts, 
in  eight  districts, 
in  seven  districts, 
in  six  districts, 
in  five  districts, 
in  four  districts, 
in  two  districts, 
in  one  district, 

Continuing  the  comparison,  and  classing  the  plants  according  to  the 
several  types  established  by  Watson,  the  same  result  will  appear. 
Watson's  '^  British  type,"  consisting  of  common  plants,  generally 
diffnned  throughout  Britain,  is  represented  in  Bathlin  by  265  species, 
aix  undue  proportion. 


207 

species 

25 

22 

23 

11 

6 

5 

3 

3 

1 

1 

*  **  Notes  on  the  Statistics  and  Natural  History  of  the  Island  of  Rathlin,"  by 
Jar^s  Dnimmond  Marshall,  M.D.,  ''Boyal  Iri^  Academy  Transactions,"  xrii,, 
part  3,  Antiquities  (1837). 
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The  next  largest  of  Watson's  groups,  his  "English  type,"  is 
represented  in  Es^hlin  by  twenty  species,  namely: — 


Nnphar  Intea. 
Senebiera  coronopns. 
Hypericum  androssemnm. 
H.  elodes. 
Ulex  nanus. 
Trifolium  minus. 
Helosciadum  nodiflorum. 
Smymium  olusatrum. 
Inula  helenium. 
Pulicaria  dysenterica. 


The  "  Scottiflh  type  "  has  9  species : — 

Pamassia  palustris. 
Sagina  subulata. 
Antennaria  dioica. 
Orobanche  rubra. 
Lamium  intermedium. 


Carduus  tenuiflorus. 
Convolvulus  sepium. 
Yerbascum  thapsus. 
Centunculus  minimus. 
Samolus  valerandi. 
Ceratophyllum  demersum. 
Habenaria  chlorantha. 
Potamogeton  lucens. 
Sclerochloa  loliacea. 
Eestuca  arundinacea. 


Galeopsis  yersicolor. 
Pinguicula  vulgaris. 
Empetrum  nigrum. 
Garex  dioica. 


Of  the  *'  Atlantic  type  "  there  are  six  species  : — 


Raphanus  maritimus. 
Lavatera  arborea. 
Lepigonum  rupicola. 

he  "  Highland  type  "  < 

Sedum  rhodiola. 
Hieradum  iricum. 


Sedum  anglicum. 
Pinguicula  lusitanica. 
Scirpus  savii. 


Hieracium  pallidum. 
Selaginella  selaginoides. 


ITsing  these  figures  for  comparison  with  the  flora  of  Ireland  at 
large,  we  get  the  following  results: — Relative  proportions  of  the 
fieveial  types  in  the  flora  of  Ireland  and  in  that  of  Rathlin,  disregard- 
ing fractions — 


Bntish  type, 
English  type, 
Scottish  type, 
Atlantic  type, 
Highland  type, 
(Germanic    and     ) 
Hibernian  types,  ) 


Iriflh  Flora. 
58  per  cent. 
20 

7 

4 

5 


Rathlin  Flora. 
86  per  cent. 

7  „ 

3  „ 

2  „ 

1  » 

0       „ 


Alpine  plants  are  necessarily  excluded  by  reason  of  the  low  eleva- 
tion of  the  hills.    The  geographical  position  equally  excludes  plants  of 
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the  Oermanic  type ;  but  the  broad  fact  of  the  marked  absence  of  rare 
species  must,  T  think,  be  accounted  for  by  the  greater  stamina  and 
adaptability  of  the  common  forms  ensuring  their  success  in  the  struggle 
for  existence  under  adverse  circumstances. 

Having  visited  Bathlin  in  spring,  early  summer,  and  again  in 
autumn,  I  claim,  with  confidence,  that  the  list  of  phanerogams  in- 
cludes nearly  everything  indigenous  to  the  island.  The  list  of  80 
mosses  here  given,  though  doubtless  requiring  *n  be  extended,  may 
nevertheless  be  accounted  as  a  substantial  estimaii  of  the  Bryology  of 
Rathlin,  and  fairly  exhibits  the  prevailing  constituents  of  the  mow- 
flora.  Two  of  the  species — namely,  Sphagnum  papillosum  and  Hypnum 
sendtneri — are  additions  to  the  Irish  list;  while  four  others  are  new 
records  for  the  North  of  Ireland.  These  are — Trichostomum  littarale, 
Tortula  hihemicay  Tartula  atrovirens,  and  Ilypnum  speeiosum. 

The  few  Hepatica  which  conclude  my  list  are  only  such  as  forced 
themselves  on  my  attention.  They  have  all  been  previously  identified 
as  Irish  plants  by  Dr.  Moore  and  others ;  but  one-half  of  the  species 
have  now,  for  the  first  time,  been  assigned  a  habitat  in  the  North  of 
Ireland. 

I  have  been  kindly  assisted  by  several  specialists  in  the  identifica- 
tion of  the  critical  foims.  Professor  Babington  obligingly  revised  the 
Bubi  and  several  other  doubtful  plants.  The  Hieracia  were  deter- 
mined by  Mr.  Backhouse;  the  Pond  weeds  by  Mr.  A.  Bennett,  of 
Croydon ;  and  the  Ciiuracese  by  Messrs.  H.  &  J.  Groves.  I  am  also 
under  obligation  to  Mr.  G.  A.  Holt,  of  Manchester,  who  kindly  looked 
over  Buch  of  my  Mosses  and  Hepaticae  as  seemed  at  all  doubtful. 


LIST    OF    SPECIES. 

BannnculuB  trichophyllus  (Chaix.) — In  a  lakelet  at  the  south  end  of 

the  island ;  sparingly. 
R.  hederaceus  (Linn.)--Marshy  p!j)ces;  not  common. 
R.  flammula  (Linn.) — Common  in  wet  places. 
R.  ficaria  (Linn.) — Common. 

R.  acris  (Linn.) — Distributed  over  the  island  ;  but  not  abundant. 
R.  repens  (Linn.) — Frequent ;  but  not  abundant. 
R.  bulbosus  (Linn.) — In  great  abundance. 
CaH.i  palustris  (Linn.) — Common. 

NTMPHiEACEJI. 

Nymphsea  alba  (Linn.) — Rare;  it  occurs  sparingly  in  a  lakelet  east  of 

Church  Bay. 
Nuphar  lutea  (Sm.) — Abundant  in  lakelets  east  of  Church  Bay. 
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Papatxbag&b. 

Papaver  dnbinm  (Linn.) — In  cultivated  fields ;  not  common.  My  spe- 
cimens were  not  sufficient  to  determine  whether  this  poppy  should 
be  ranked  under  P.  lamottei,  or  P.  lecoqii. 

Fttmaeiacsji. 

Fumaria  mnralia  (Sond.) — In  cultivated  fields;  not  common. 

F.  officinalis  (Linn.) — Borders  of  fields  to  the  south  and  east ;  rare. 

Cruciferj!. 

Nasturtium  officinale  (R.  Br.) — Frequent. 

Cardamine  hirsuta  (Linn.) — In  several  places ;  but  not  common. 

C.  pratensis  (Linn.) — Common. 

Sisymbrium   officinale   (Scop.) — Frequent   on   roadsides  and   waste 

ground. 
S.  thaHanum  (Gkiud.)^Sparmgly  on  rocks  by  the  shore  near  TJshet. 
Sinapis  arveneis  (LiDn.)---Cultivated  fields. 
Cochleazia  officinalis  (linn.) — Very  plentiful. 
Capsella  bursa-pastoris  (D.  C.) — Waste  ground;  not  common. 
Senebiera  coronopus  (Poirot.) — By  the  shore  at  Church  Bay,  and  east 

to  XJshet. 
Raphanus  maritimus  (Sm.) — In  great  profusion  in  the  fields  of  beans 

and  of  potatoes,  occupying  to  a  great  exteUt  the  place  of  the 

charlock. 

ViOLACEJB. 

Viola  sylvatica  (Fries.) — Common. 

V.  tricolor  (Linn.);  p,  arvensis  (Murr.) — Cultivated  fields;  not 
common. 

POLTOALACEJB. 

Polygala  vulgaris  (Linn.) — Common. 

P.  vulgaris,  J3.  depressa  (Wend.) — Frequent  on  the  heaths. 

Caktophtllackb. 

SDene  maritima  (With.) — In  great  profusion. 

Lychnis  flos-cuculi  (Linn.) — Kenramer ;  rare. 

Sagina  procumbens  (Linn.) — Everywhere  common. 

S.  maritima  (Don.) — Gravelly  shore  at  Church  Bay ;  rare. 

S.  Hibulata  (Wimm.) — Occurs  in  many  places  round  the  west  and 
north  ends  of  the  island,  growing  on  bare  hoiizontal  rocks  at  the 
summit  of  the  cliffs. 

Arenaria  serpyllifolia  (Linn.) — Rocks  at  the  south-west;  rare. 

Stellaria  media  (Yill.)— Fields  and  waste  ground ;  but  not  at  all  abun- 
dant. 
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Stellaria  holostea  (Linn.) — In  seyeral  places ;  but  not  common. 

8.  nliginosa  (Murr.)^Wet  places ;  frequent. 

Cerastium  glomeratum  (Thuil.) — Rare. 

C.  triviale  (Link.) — Common. 

Lepigonum  rupicola  (Lebel). — Abundant,  and  rery  luxuriant  on  the 

cliffs  all  round  the  island. 
Spergula  arvensis  (Linn.) — Common. 

Scleranthus  annuus  (Linn.) — Borders  of  fields;  not  common. 
Saponaiia  officinalis  (Linn.) — Occurs  in  some  quantity  on  the  roadside 

opposite  Church  Bay ;  it  has,  however,  no  claim  to  be  considered 

a  native. 

Malvacilb. 

Lavatera  arborea  (Linn.) — On  the  cliffs,  sparingly ;  said  to  have  been 
introduced. 

Htpericacea. 

Hypericum  androssemum  (Linn.) — Shady  rocks;  rare. 

H.  tetrapterum  (Fries.) — By  streams  at  the  west  end ;  rare. 

H.  pulchrum  (Linn.) — Distributed  over  the  island;   but  not  very 

common. 
H.  elodes  (Linn.) — Abundant  in  some  lakelets  (rock  basins)  near  the 

lighthouse,  and  to  the  west. 

Gebaitiacilb. 

Geranium  molle  (Linn.) — ^Roadsides  and  waste  ground;  not  common. 
G.  dissectum  (Linn.)— -Borders  of  fields ;  rare. 
G.  robertianum  (Linn.)— Common. 

OXAIXDACBJI. 

Ozalis  acetosella  (Linn.)— Common. 

LnrAcsji. 

Linum  catharticum  (Linn.) — ^Abundant. 

Radiola  millegrana  (Sm.)— On  the  gravelly  margin  of  the  north-east 
side  of  the  large  lake  at  XJshet. 

LsOUMINOSiB. 

XJlex  europ»us  (Linn.)— Heaths ;  but  only  sparingly.  In  Mr.  Temple- 
ton's  manuscript  '*  Catalogue  of  the  Native  Plants  of  Ireland,"  the 
opinion  is  expressed  that  U.  europaeus  *'  is  evidently  a  naturalized 
plant,  rather  too  tender  for  the  climate."  He  states  that  it  was 
unknown  in  Rathlin  until  sown  by  Mr.  Gage  in  1794  or  1795. 

TJ.  gallii  (Planch.)— In  great  profusion  over  all  the  elevated  unculti- 
vated land  in  the  island. 

Sarothamnus  scoparius  (Koch.)— Abundant 
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Tiifolmm  pratenae  (Linn.)— Common. 

T.  medinm  (Hnds.) — Roadside  near  the  centre  of  the  island,  and  in 

several  places  thence  to  Bull  Point ;  yery  luxuriant. 
T.  repens  (lann.) — Common. 
T.  procumbens  (Linn.) — Abundant  on  the  elevated  pastures  to  the 

west  and  north. 
T.  minus  (Sm.)-i-Common. 
Lotus  comiculatus  (Linn.) — ^Abundant. 
Anthyllus  vulneraiia  (Linn.)— One  of  the  most  abundant  plants  on 

the  island. 
Yida  hirsuta  (Koch.) — Borders  of  fields  at  the  south ;  rare. 
V.  cracca  (Linn.) — Common. 
T.  eepium  (Linn.) — Common. 
Lathjrus  pratenaiB  (Linn.)^Frequent. 

BOSACIJB. 

Fnmua  communis  (Huds.);  a.  spinosa  (Linn.) — Sparingly  in  various 

parts  of  the  island. 
Spiiea  ulmaria  (Linn.) — ^Frequent. 

Agiimonia  eupatoria  (Linn.)— On  rocks  at  the  north  and  west. 
Alchemilla  vulgaris  (Linn.) — Not  common. 
PotentiUa  anserina  (Linn.) — Common. 
P.  tormentilla  (Nesl.) — Everywhere  abundant. 
Comarum  palufftre  (Linn.) — Li  marshes;  frequent. 
Fngazia  vesca  (Linn.) — Not  common. 

Bnbus  discolor  (W.  and  N.) — The  commonest  bramble  on  the  island. 
R.  carpinifolius  (W.  and  N.) — Waste  ground ;  not  common. 
B.  corylifolius  (Sm.) ;  o.  sublustris  (Lees.) — Waste  ground ;  frequent. 
E.  corylifolius  (Sm.) ;  7.  purpureus  (Bab.) — ^Not  common. 
Geam  urbanum  (Linn.} — ^Rare. 
Bosa  spinosissima  (Linn.) — In  profusion  throughout  the  island.    The 

Tariety  ciphiana,  which  has  flowers  of  a  beautiful  pink  colour,  is 
CZ  to  be  found  on  the  road  leading  to  the  lighthouse,  and  also  on  the 

roadside  to  the  east  of  Church  Bay. 
B.  tomentosa  (Sm.)— BAre.    I  only  met  with  this  rose  in  one  spot. 
B.  canina  (Linn.)— Occurs  in  several  places,  but  is  not  common. 
Cntegtts  oxyacantha  (Linn.) — Bare.     There  are  scarcely  any  hedges 

in  Bathlm,  and  the  hawthorn  bushes  are  not.  only  scarce  but 

stunted. 

LrrHEACKa. 

Peplis  portula  (Liim.) — In  marshy  ground  west  of  the  lighthouse. 
Bare. 

Onaoeacea. 

^pilobium  parviflorum  (Schreb.) — ^Rare. 

E.  montanum  (Linn.)— Not  common. 

£•  paloitre  (Linn.) — In  wet  places ;  not  common. 
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HALOBAOACEiB. 

Myriophyllum  altemiflorum  (D.  C.) — In  the  lakes  and  drains  abund- 
antly. 
Hippuris  yulgaris  (Lmn.)^Marslie8  to  the  north-west;  frequent. 

POKTULACEJB. 

Montia  fontana  (Linn.) — Abundant;  the  varieties  minor  and  rivulare 
are  equally  common. 

Crassulacea. 

Sedum  rhodiola  (D.  C.) — Very  fine   on  perpendicular   cliffs  at  the 

north- w(»st. 
8.  anglicum  (Huds.) — Abundant  over  the  island. 
8.  acre  (Linn.) — Abundant  on  cliffs  between  Church  Bay  and  Ushet 

Point. 

Saxxfraoaces. 

Chrysosplenium  oppositifolium  (Linn.) — ^Rare. 

Pamassia  palustris  (Linn.) — On  cliffs  west  of  the  lighthouse ;  rare. 

IlMBELLIFEIUi. 

Hydrocotyle  vulgaris  (Linn.) — Common  in  marshes. 

Helosciadium  nodiflorum  (Koch.) — Rare. 

iEgopodium  podagraria  (Linn.) — Rare.   I  only  met  with  this,  usually 

common,  species  near  the  residence  of  Mr.  Gage. 
Bunium  flexuosum  (With.) — Plentiful  in  one  field,  rare  elsewhere. 
(Enanthe  crocata  (Linn.) — Sides  of  streams  and  drains  ;  frequent. 
Angelica  sylvestris  (Linn.) — On  cliff's  by  the  shore,  and  in  wet  rocky 

places;  frequent. 
Heracleum  sphondylium  (Linn.) — Common. 
Daucus  carota  (Linn.) — Everywhere  abundant. 
Torilis  anthriscus  (Gaert.) — Common. 
Conium  maculatum  (Linn.) — The  hemlock  is  the  most  abundant  of  the 

Rathlin  Umbelliferec,  and  seems  to  entirely  replace  Anthriscus 

sylvestris,  which  I  did  not  see  anywhere. 
8mymium  oluBatrum  (Linn.) — Rocks  near  Ushet ;  rare. 

Hede&ac&b. 
Hedera  helix  (Linn.) — ^Frequent  on  the  rockB. 

Caprifoliacks. 

Sambucus  nigra  (Linn.) — Rare,  and  only  about  houses ;  probably  not 

nativ3. 
Lonicera  periclyn.^ num  (Linn.) — ^Rocks  at  Kenramer;  rare. 

RuBIACKa. 

Sherrardia   arvensis  (Linn.) — Cultivated  fields,  and  on  rocks;    not 
common. 
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Galiun  apaiine  (Linn.) — ^Not  common. 

Q.  renim  (Linn.) — ^Abundant. 

G.  saxatile  (Linn.) — Common. 

G.  palufitre  (Linn.) — ^Frequent  in  wet  places. 

D1P8AGAC&S. 
Scabioea  succiBa  (Linn.) — Common. 

CoKPOSITiB. 

Eupatorinm  cannabinum  (Linn.) — Shady  rocks;  rare. 

Tussilago  farfara  (Linn.)---Not  abundant. 

Bellis  perennis  (Linn.)---Common. 

Inula  helenium  (Linn.) — A  number  of  plants  of  the  elecampane  occur 
in  the  comer  of  a  field  by  the  road  leading  from  the  chapel  to 
the  lighthouse.  It  can  scarcely,  howeyer,  be  accounted  a 
native. 

Fulicaiia  dysenterica  (GFaert.) — In  several  places ;  but  not  plentiful. 

Antennaria  dioica  (Gaert.) — Common  on  grassy  heaths. 

Achillea  ptarmica  (Linn.)— Borders  of  fields ;  not  common. 

A.  millefolium  (Linn.) — Common. 

Matricaria  inodora,  var.  )3.  salina. — On  the  sea-cliffs  in  profusion. 

Chrysanthemum  segetum  (Linn.) — Cultivated  fields ;  common. 

Artemisia  vulgaris  (Linn.) — Abundant  on  roadsides  and  waste  ground. 

Tanacetum  vulgare  (linn.) — Eoadsides  in  several  places,  but  always 
suspiciously  near  to  cottages. 

Senecio  vulgaris  (Linn.) — Common. 

S.  sylvaticus  (Linn.) — Waste  ground,  Church  Bay ;  rare. 

S.  jacobsea  (Linn.)---Common. 

S.  aquaticuB  (Kuds.) — Common. 

Arctiom intermedium  (Lange.) — Eoadsides  and  waste  ground;  common. 

Centaurea  nigra  (Linn.) — ^Boadsides  and  borders  of  fields ;  common. 

Garduus  tenmflorus  (Curt.) — Shore  at  Church  Bay ;  not  common. 

C.  laaceolatus  (Linn.  V— Common. 

C.  arrensis  (Curt.) — Roadsides;  common. 

C.  palastris  (Linn.) — Common. 

Lapsana  communis  (Linn.)— -Eoadsides  and  waste  ground ;  not  com- 
mon. 

Hjpochaeris  radicata  (linn.) — ^Eocks  and  waste  ground ;  common. 

Leontodon  autnmnalis  (Linn.) — Common. 

Taraxicum  officinale  (Linn.)-— -Common. 

SonchuB  oleraceuB  (Lmn.) — ^Frequent. 

8.  asper  (Hofl.) — Waste  ground;  rare. 
S.  arvensis  (Linn.) — Cultivated  fields ;  common. 
Crepis  virens  (liim.) — Damp  places ;  rare. 
Bieiadum  pilosella  (Linn.)---£[eaths  and  dry  banks  ;  frequent. 
I.  iricum  (Fries.) — ^Eather  frequent  on  basaltic  rocks  at  the  south- 
east end. 
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H.  pallidum  (Fries.)  *'Not  typical" — J.  Backhouse.  I  found  tliis 
hawkweed  very  sparingly  on  the  limestone  at  the  south-west  of 
the  island. 

Cahpakulacejb. 

Jasione  montana  (Linn.) — Kocks ;  common. 
Campanula  rotundifolia  (Linn.)— On  rocks ;  frequent. 

Ebicacea. 

CaDuna  vulgaris  (Salisb.) — Heaths ;  common. 

Erica  tctralix  (Linn.) — ^Frequent ;  but  not  abundant  on  the  heaths. 

E.  cinerea  (Linn.) — Common. 

Qevtiasacem. 

Erythraea  centaureum  (Pers.) — Short  pastures;  not  uncommon. 
Gentiana  campestris  (Linn.) — Mountain  pastures  at  the  west  end  of 

the  island ;  not  common. 
Menyanthes  trifoliata  (Linn.) — Marshes  and  lakes ;  common. 

CoNVOLVULACEjE. 

Convolvulus  sepium  (Linn.) — Occurs  in  several  places,  but  is  not 
common.    With  pink  flowers  by  a  stream  close  to  the  church. 

BOBAOINACKS. 

Anchusa  sempervirens  (Linn.) — In  several  places  near  cottages,  and 

no  doubt  introduced. 
Lycopsis  arvensis (Linn.) — Cultivated  fields;  frequent. 
MyoBotis  cajspitosa  (Schultz.) — Marshes;  frequent. 
M.  arvensis  (Lehm.) — Fields  ;  not  common. 
M.  versicolor  (Eeich.) — Fields  and  wastes ;  not  common. 

Obobakchacks. 

Orbanche  rubra  (Sm.) — ^Very  rare ;  only  an  occasional  plant  on  the 
clifPs  at  the  south-west. 

SgBOFHULA£IACR£. 

Verbascum  thapsus  (Linn.) — Very  rare ;  a  few  plants  only  at  one  spot 

on  the  shore  at  the  south-west. 
Scrophularia  nodosa  (Linn.) — Bare. 
Pedicularis  palustris  (Linn.) — Frequent  in  marshes. 
V,  sylvatica  (Linn.) — Common. 
Khinanthus  crista- galli  (Linn.) — Common. 
Euphrasia  officinalis  (Linn.) — Common. 
Partsia  odontites  (Huds.) — Frequent. 
Veronica  bcccabunga  (Linn.) — liuside  the  streams;  common. 
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V.  chanuedrys  (Linn.) — Common. 

V.  officinalis  (Linn.)-— -Not  common. 

V.  anrensis  (Linn.) — Cultivated  fields  ;  not  common. 

Y.  agrestis  (Linn.) — ^Fields ;  not  common. 

Labiate. 

Mentiia  aqnatica  (Linn.) — By  the  streams ;  frequent. 

Thymus  serpyllum  (Linn.) — Everywhere  abundant. 

Prunella  vulgaris  (Linn.)— Not  common. 

Xepeta  glechoma  (Benth.) — Rare. 

TiaTnium  intermedium  (Fries.) — Abundant  in  cultivated  fields. 

L.  purpnreum  (Linn.}-- Fields  and  waste  ground;  not  common. 

Galeopsis  tetrahit  (Linn.) — Cultivated  fields;  frequent. 

G.  versicolor  (Curt.) — Fields ;  not  common. 

Stachys  sylvatica  (Linn.) — Shady  rocks  at  the  south-west  end;  rare. 

S.  palustns  (Linn.) — ^Fields  and  damp  ground ;  not  common. 

S.  palustiis ;  j8.  ambigua  (Sm.)— By  the  shore  west  of  the  church ; 

occurring  on  wet  limestone  rocks. 
S.  arvensis  (lann.) — Cultivated  fields ;  plentiful. 
Teucrium  scorodonia  (Linn.) — Frequent  on  the  rocks. 
Ajaga  reptans  (Linn.) — Not  common. 

Lektibulaeeacks  . 

Pinguicula  vulgaris  (Linn.) — Boggy  places ;  common. 
P.  luaitanica  (Linn.). — Plentiful  by  the  boggy  margins  of  lakelets 
near  the  lighthouse,  and  further  west. 

Fbimxtlacils. 

Primula  vulgaris  (Linn.) — Common. 

Ljsimachia  nemorum  (Linn.) — Frequent. 

Glaux  maritima  (Linn.) — Shore  at  Church  Bay. 

Anagallis  arvensis  (Linn.) — ^Fields  and  waste  ground  ;  common. 

A.  tenella  (Linn.) — Marshy  ground ;  common. 

Centunculus  minimus  (Linn.) — Very  rare;  shore  of  Ushet  Lake  in 

small  quantity. 
Samolus  valerandi  (Linn.) — Frequent  on  the  margins  of  lakes  at 
Ushet. 

Pluhbaginacejb. 

Irmeria  maritima  (Willd.) — Common  all  round  the  shores  of  the 
island. 

Plantaoinacea. 

Plantago  coronopus  (Linn.) — Abundant  over  the  entire  island. 

P.  maritima  (Linn.) — With  the  preceding;  common. 

P.  major  (Linn.) — Roadsides  and  waste  ground ;  common. 
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P.  lanceolata  (Linn.) — Eoadsides  and  fields ;  common.  "We  hare  in 
the  Island  of  Kathlin  all  the  specieB  of  plantain  which  are  native 
in  Ireland :  I  observed  the  whole  four  growing  on  the  same  road 
within  the  space  of  one  hundred  yards. 

Littorella  lacustris  (Linn.) — Common  on  the  margins  of  the  lakes. 

CHENOFODIACEiE. 

Chenopodium  album  (Linn.) — Borders  of  cultivated  fields. 

Atriplex  deltoidea  (Bab.) — Sea-shore  west  of  the  church  ;  not  common. 

I  take  this  to  be  the  variety  salina,  of  Babington's  Manual;  it 

is  frequent  on  the  coasts  of  Down  and  Antrim. 

PoLTOONACiLfi. 

Rumex  obtusifolius  (Linn.) — Waste  ground ;  frequent. 

E.  crispus  (Linn.) — Waste  ground  and  roadsides ;  common. 

E.  acetosa  (Linn.) — Common. 

E.  acetosella  (Linn.) — Common. 

Polygonum  persicaria  (Linn.) — Frequent. 

P.  hydropiper  (Linn.)— Margin  of  Ushet  lake;  not  common. 

P.  aviculare  (Linn.)-- Waste  ground  about  Church  Bay;  not  common. 

P.  convolvulus  (Linn.) — Pields  and  waste  ground ;  frequent. 

Ehpstsacsjb. 

Empetrum  nigrum  (Linn.)— Rocks  to  the  west  of  the  lighthouse; 
rare. 

Et7PH0BBIAC£JS. 

Euphorbia  helioscopia  (Linn.) — Borders  of  fields ;  frequent. 
E.  pepluB  (Linn.)— Near  the  chapel;  rare. 

Cebatophtllace^. 
Ceratophyllum  demersum  (Linn.) — Ushet  lake ;  rare. 

Callitbichace^. 
Callitriche  vema  (Linn.) — In  lakes  and  drains. 

UaTICACEiB. 

XJrtica  urens  (Linn.) — Waste  ground ;  Church  Bay ;  rare. 
U.  dioica  (Linn.) — Common. 

AjCENTrFEB^. 

Salix  cinerea  (Linn.) — By  the  large  lake  at  Ushet;  rare. 

S.  aurita  (Linn.) — With  the  preceding  species;  rare. 

S.  repens  (Linn.) — Abundant  over  the  rocky  heaths.     There  are  in 

Bathlin  more  forms  than  one  of  this  willow,  but  I  do  not  feel 

confidence  in  separating  them. 
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Juniperus  nana  (Willd) — ^Rare.  A  few  plants  still  grow  in  inacces- 
sible places  on  the  cliffs.  Formerly  the  juniper  was  plentiful, 
but  it  has  been  nearly  exterminated  by  the  practice  of  wearing  it 
at  Easter-time. 

OnCHIDACfLS. 

Orchis  mascnla  (Linn.) — Heaths  and  pastures ;  frequent. 

0.  maculata  (Linn.) — ^Meadows  and  pastures ;  frequent. 

0.  incamata  (Linn.)— Li  marshy  ground.     The  most  abundant  orchid 

in  the  island. 
HabenBzia  dilorantha  (Bab.)— Damp  mountain  pastures;  rare. 

iBIDACEiB. 

Iris  psend-acoms  (Linn.) — Common  in  wet  places. 

AuSMACEiB. 

Alisma  ranunculoides  (Linn.) — Marshes ;  abundant. 
Triglochin  palustre  (Linn.) — In  marshes ;  common. 

Ltliackx. 

Endymion  nutans  (Dum.) — In  several  places  ;  but  not  common  or 
luxuriant. 

Melaxthace^. 
Xarthedom  ossifragum  (Huds.) — Frequent  in  boggy  heaths. 

Joncns  effusuB  (Linn.) — Common. 

J.  conglomeratus  (Linn.) — Frequent. 

J.  acutiflorus  (Ehr.) — Common. 

J.  lamprocarpus  (Ehr.) — Common. 

J.  Bupinus  (Moench.) — Marshes ;  Eenramer ;  frequent. 

J.  bufonius  (Linn.)— "Wet  places;  frequent. 

Luiula  campestris  (Willd.) — Not  common. 

Ttphace^. 

^parganium  ramosum  (Huds.)  —  Marshes    at    the  west  side;    not 

common. 
S.  minimum  (Fries.) — In  lakelets  at  the  south-east  end;  rare. 

Lemnacea. 
Lemna  mioor  (Linn.)— Ditches ;  not  common. 
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PoTAMOOETONACEiB . 

Potamogeton  natans  (Linn.) — In  lakes  and  ditches;  profusely  abun- 
dant. 

P.  polygonifolius  (Pourr.) — Marshes  and  drains ;  common,  especially 
on  the  elevated  plateau  at  the  west  end. 

P.  heterophyllus  (Schreb.),  var.  pseudo-nitens  (A.  Bennett). — ^Very 
rare.     I  found  one  specimen  only  in  Ushet  lake. 

P.  praelongus  (Wulf.) — Plentiful  in  the  deep  water  of  the  large  lake 
at  Uflhet. 

P.  perfoliatus  (Linn.) — With  the  preceding ;  in  some  quantity. 

P.  crispuB  (Linn.) — IJshet  lake ;  rare. 

P.  pusQlus  (Linn.) — ^Lakes  at  the  south  end.  I  found  only  the  yariety 
tenuissimus,  which  is  the  common  form  in  the  north  of  Ireland. 

CTPEBlCEiB. 

Schoenus  nigricans  (Linn.) — Wet  margins  of  lakes;  rare. 

Eleocharis  palustris  (R.  Br.) — Ditches  and  lakes;  common. 

Scirpus  pauciflorus  (Lightf.) — Wet  moors  at  the  west  end  ;  not 
common. 

8.  fluitans  (Linn.) — Lakes,  ponds,  and  drains;  in  profusion  every- 
where. 

S.  setaceuB  (Linn.) — ^Wet  places ;  rare. 

8.  savii  (S.  and  M.) — Frequent  on  boggy  ground. 

Eriophorum  polystachion  (Linn.) — Common  on  boggy  ground. 

Carex  dioica  (Linn.) — Kenramer;  rare. 

C.  pulicaris  (Linn.) — ^Frequent. 

C.  vulpina  (Linn.)— IJshet;  rare. 

C.  stellulata  (Good.) — Common. 

C.  vulgaris  (Fries.) — Margins  of  lakes ;  not  common. 

C.  panicea  (Linn.)— Rare  and  small. 

C.  pilulifera  (Linn.) — ^Rare  and  stunted. 

C.  glauca  (Scop.) — Common. 

C.  flava  (Linn.) — Common. 

C.  homschuchiana  (Hoppe.) — Frequent  on  the  moors. 

C.  distans  (Linn.)— Shore  near  TJshet ;  rare. 

C.  binervis  (Sm.) — Kenramer ;  very  rare. 

C.  hirta  (Linn.) — Margin  of  Ushet  lake;  rare. 

C.  ampuUacea  (Good.) — ^Lakes  and  ponds ;  frequent. 

Gbaminks. 

Anthoxanthum  odoratum  (Linn.) — Not  common. 
Phleum  pratense  (Linn.) — Not  common. 
Alopecurus  pratensis  (Linn.) — Rare. 
A  geniculatus  (Linn.)- — Wet  places ;  frequent. 
Nardus  stricta  (Linn.) — Moors;  not  common. 
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Fbiagmites  commanis  (Trin.) — Abundant  in  the  lakes;  but  I  saw  uo 

appearance  of  flowers  anywhere. 
Agrostis  Tulgaris  ("With.) — Not  common. 
A.  alba  (linn.) — Rocks  west  of  the  church. 
Holcus  iknatns  (linn.) — ^Abundant. 
Aira  csspitosa  (Linn.) — Frequent. 

A.  flexuosa  (linn^^^Heaths  at  the  west  end ;  not  common. 
A.  caryophyllea  (Linn.) — Frequent. 
A.  pneeox  (Linn.)— Frequent  at  the  top  of  the  cliffs. 
Avena  pubescens  (Linn.) — A  form  of  this  species  which  is  only 

slightly  hairy  is  plentiful  on  the  rocks. 
Arrhautthemm  elatius  (M.  and  K.) — Not  common. 
Trioda  decumbens  (Beauv.) — Heaths ;  frequent. 
Xoeleria  cristata  (Pers.) — Rocks,  heaths,   and  pastures  ;    abundant. 

This    grass  seems    to    take    the   place,  to  a  great  extent,   of 

Anthoxanthum  odoratum. 
Poa  annua  (Linn.) — Frequent. 
P.  triTialis  (Linn.) — Frequent. 

Glyceiia  fluitans  (R.  Br.) — ^Drains  and  ponds ;  frequent. 
Sclerochloa  maritima  (Lind.) — On  the  ahore ;  not  common. 
S.  loHacea  (Woods). — Limestone  rocks,  west  of  the  church ;  rare. 
Cynosurus  cristatus  (Linn.) — Common. 
Bactylis  glomerata  (Linn.) — Common. 
Festuca  sciuroides  (Roth.) — Limestone  rocks  west  of  Church  Bay ; 

rare. 
F.  oTina  (Linn.) — ^Rocks  by  the  shore ;  not  common.     The  vivipaious 

form  occurs  on  wet  heaths  at  Bull  Point. 
F.  rubra  (Linn.) — Common. 
F.  arundinacea  (Schreb.) — Shady  rocks;  frequent. 
P.  pratensis  (Huds.) — ^Damp  rocky  places ;  not  uncommon. 
Seirafalcus  mollis  (Pari.)— Frequent. 

Brachypodium  sylvaticum  (R.  &  S.) — Rocks  by  the  shore ;  not  com- 
mon. A  form  occurs  south  of  Church  Bay  which  has  erect  spikes, 

resembling  B.  pinnatum. 
Lolium  perenne  (Linn.) — Common. 

EaUISEIACILS. 

Equisetum  sylvaticum  (Linn.) — Heaths ;  rare. 

£.  limoBum  (Linn.) — Common  in  lakes,   ponds,   and  drains.     Thu 

variety  a  is  the  common,  if  not  the  only,  form  in  Rathlin. 
£.  palufitre  (Linn.)— Frequent,  but  not  abundant. 

FiLICES. 

Polypodium  vulgare  (Linn.)— Not  common. 
Laflbea  filix-mas  (Presl.) — Common. 
Athyriua  fllix-foomina  (Roth. )^ Abundant. 
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Asplenium  adiantum-nigrum  (Liiin.)^RockB  ;  frequent  all  round  the 

coast. 
A.  marinum  (Linn.) — Abundant,  and  luxuriant  on  the  sea  cliffs  eveij- 

where. 
A.  ruta-muraria  (Linn.) — Very  rare.     I  saw  one  plant  only,  on  a  wall 

near  the  chapel. 
Scolopendrum  vulgare  (Sym.) — In  a  cave  east  of  Church  Bay ;  rare. 
Blechnum  boreale  (Sw.) — ^Frequent. 
Pteris  aquilina  (Linn.) — Abundant. 
Ophioglossum  yulgatum  (Linn.) — Short  pastures  on  hills  above  the 

chapel;  rare. 

LrCOPODIACEiB. 

Lycopodium  selago  (Linn.) — Heaths;  rare. 

Selaginella  spinulosa  (A.  Br.) — ^Margins  of  small  rocky  lakelets  at  the 
north-west ;  rare. 

Chabace^. 

Chara  fragilis  (Desv.)— In  several  of  the  lakelets. 
Nitella  opaca  (Ag.) — Prequent  in  the  ponds  and  lakelets. 
N.  translucens  (Pres.) — Sparingly  intermixed  with  the  preceding 
species. 

Musci. 

The  order  of  the  sequence  in  the  following  list  is  the  same  as  that 
adopted  by  the  late  Dr.  David  Moore  in  compiling  his  *^  Synopsis 
of  the  Mosses  of  Ireland." 

DlCBA17&fi. 

Pleuridium  subulatum  (Linn.) — Pasture  fields;  not  common. 

DicraneUa  squarrosa  (Schrad.) — Kooky  banks  of  stream ;  rare. 

D.  cerviculata  (Hedw.) — ^Bogs  at  the  north-west ;  rare. 

D.  subulata  (Hedw.) — Seen  in  one  spot  only,  and  very  sparingly. 

Ccratodon  purpureus  (Linn.) — Waste  ground ;  not  common. 

Dicranum  scoparium  (Linn.) — Heaths  and  rocks ;  common. 

D.  majuB  (Turner) — Shady  rocks ;  not  common. 

D.  bonjeanii  (De  Not.) — Boggy  places  ;  not  common. 

Campylopus  atrovirens  (De  Not.) — Wet  heaths;  frequent,  but  always 

barren. 
C.  fragilis  (Br.  et  Schimp.) — Common  on  the  heaths. 

GnnDoiLa!. 

Grimmia  pulvinata  (Dill.) — Rocks  and  stones ;  very  common. 
Schistidium  maritimum  (Turner.) — Common  on  the  rocks  by  the 

shore. 
S.  confertum  (Funck.),  var.  incanum. — ^In  several  places  on  amygda- 

loidal  rocks. 
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Glyphomitriam  Daviesii  (Dicks.^ — Basaltic  rocks ;  rare. 
Ptychomitriiim  polyphyllum  (Dicks.) — Common. 
Bacomiiziam  lanagmosiim  (Hedw.) — Frequent  on  the  heaths. 
B.  acicnlare  (Linn.) — On  stones  in  streams ;  common. 
B.  £B8ciciilare  (Schrad.)— Eocky  heaths. 

Lbvcobbtxa. 
Lencobrynm  glaucum  (linn.)— Frequent  on  the  heaths. 

Tbichosioxaoxje. 

Phascnm  cnspidatum  (Schreb.) — ^Eare,  only  found  in  one  spot. 

Gjmnostomum  microstomum  (Hedw.)— Not  common. 

Pottia  heimii  (Dicks.) — ^Rocky  sea-shore ;  not  common. 

P.  tnmcatula  (Linn.)h — Fields ;  not  common. 

Weissia  Tuidnla  (Brid.) — Common. 

W.  TerticiUata  (Linn.)— On  wet,  yertical,  limestone  rocks,  in  small 
quantity,  and  barren. 

Didymodon  rubellus  (B.  &  S.) — Waste  ground  ;  frequent. 

Trichostomum  mutabile  (Bruch.) — ^Rocks  in  damp  places  ;  rare. 

T.  tophaceum  (Brid.) — Wet  rocks ;  not  common. 

T.  litix)rale  (Mitt.)— On  rocks  in  several  places ;  not  known  elsewhere 
in  Ireland. 

T.  crispulum  (Bruch.),  var.  elatum;  (Schimp.) — Sparingly  on  rocks 
at  the  west  end. 

Tortula  atrovirens  (8m.) — Very  rare,  one  small  tuft  only  observed. 

T.  revoluta  (Schwg.) — Wall  at  the  demesne ;  rare, 

T.  muralis  (Linn.) — Walls  and  rocks ;  common. 

T.  fallax  (Hedw.)- — Damp  clay  banks ;  frequent. 

T.  rigidula  (Dicks.) — ^Damp  rocks;  not  common. 

T.  subolata  (Linn.)— Dry  banks ;  frequent. 

T.  hevipila  (Brid.)— Frequent  on  the  limestone  rocks. 

T.  hibemica  (Mitten.)? — This  is  a  barren  moss  which,  when  collect- 
ing, I  took  for  a  form  of  Didymodon  cylindricus.  It  is  not  that 
species ;  and  Mr.  Holt,  after  a  careful  examination,  and  with  some 
hesitation,  considers  it ''  a  poor,  drawn  form  r^  ''■'  rtula  L^  .ernioa, 
but  decidedly  abnormal."    It  is  not  rare  on  .>.      .vsaltic  rooks. 

Obthotbicbeji. 

Orthotrichum  oapulatum  (Hoff.) — ^Wet  rocks ;  the  variety  nudum  of 

Dickson. 
0.  diaphanum  (Schrad.) — Sparingly  on  stones  west  of  the  churcli. 
0.  phyUanthum  (Brid.) — On  rooks  in  several  places. 
Zygodon  sfeirtoni  (Schimp.) — Basaltic  rocks  \  rare. 

Bntoethodon  templetoni  (Hook.) — Eocks  by  streams ;  rare. 
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Babtkamisje. 

Baxtramia  fontana  (Linn.) — Wet,  splashy  places;  common. 
B.  arcuata  (Dicks.) — Damp  rocks;  common,  but  barren. 

BnTEiE. 

Biyum  pseudotriquetrum  (Hedw.) — On  wet  rocks  in  several  places. 
B.  alpinum  (Linn.) — Limestone  rocks  to  the  west  of  the  church; 

barren. 
B.  capillare  (Linn.) — Common. 

Aulacomnion  palustre  (Schwaeg.) — Bogs  in  the  north  and  west. 
Mnium  homum  (Linn.) — Frequent  on  shady  banks. 
M.  punctatum  (Hedw.) — Wet  rocks;  rare. 

Hypnk.k. 

1  have  not  availed  myself  of  the  recent  subdivisions  of  the  genu^ 
llypnum  of  Dillenius,  to  which  so  many  able  bryologists  attach  a 
generic  value.  However  desirable  that,  for  convenience  of  reference, 
the  si)eeies  should  be  grouped  by  minor  characters,  yet  it  seems  to  me 
that  these  groups  constitute  sections  only  of  a  large  but  very  natural 
genus.  The  introduction  of  a  burdensome  trinomial  system  has  also 
been  avoided. 

Homalothecum  sericeum  i^Linn.) — Frequent  on  damp  rocks. 
Thamnium  alopecurum  (Linn.) — Rocky  banks  of  streams. 
Thuidium  tamariscinum  (Hedw.) — Damp  mossy  banks;  pot  common. 
Hypnum  undulatum  (Linn.) — Heathy  places ;  not  common. 
H.  lutesccns  (Huds.) — Sparingly  on  the  limestone  rocks. 
H.  populeum  (Hedw.) — On  rocks;  frequent. 
H.  rutabulum  (Linn.) — Common. 
H.  ruscifolium  (Dill.) — On  rocks  in  streams;  common, 
il.  tenellum  (Dicks.) — Common  on  the  limestone. 
H.  striatum  (Schreb.) — Damp  shady  rocks;  rare. 
H.  prffilongum  (Dill.) — Shady  banks;  frequent. 
H.  speciosum  (Brid.) — Damp  rocks;  rare  and  barren. 
H.  serpens  (Dill.) — Common. 

H.  cuspidatum  (Dill.) — ^Abundant  in  marshy  ground. 
H.  purum  (Linn.) — Mossy  banks;  not  common. 
H.  schreberi  (Willd.) — Common  on  the  heaths ;  no  fruit. 
H.  Bcorpioides  (Linn.) — Boggy  places  in  the  north-west;  quite  luxu- 
riant, but  always  barren. 
H.  sendtneri  (Schimp.) — Boggy  ground;  rare  and  barren. 
JI.  filicinum  (LiuD.) — Wet  rocks;  frequent. 
H.  moUuscum  (Hedw.) — Limestone  rocks;  frequent. 
H.  cupressiforme  (Dill.) — Common. 
H.  resupinatum  (Wils.) — Frequent. 
H.  B(iuarrosum  (Dill.)— Common. 


Stewakt — The  Botany  of  the  Island  of  Rath/in.         101 

SmTOPHTLLE^. 

Fissidens  adiantoides  (Hedw.) — Frequent  on  rocks  in  boggy  ground. 
F.  taxifolius  (Linn.) — ^Banks  of  streams ;  frequent. 

PoLYTRICHEiE. 

Pogonatum  aloides  (Hedw.) — Common. 

Polytrichum  juniperinum  (Willd.) — Frequent  on  the  heaths. 

Sphaone^. 

Sphagnum  acntifoUum  (Ehr.) — Common. 

S.  papillosum  (Lindberg.) — On  boggy  heaths. 

Oiimmia  lencophea  (Orev.);  Pleuridium  nitidum  (Hedw.),  and  Ephe- 
menim  serratum  (Schreb),  were  found  on  Eathlin  by  Dr.  Moore 
in  1836. 

Hepaticjb. 

Ab  regards  the  Hepaticse,  I  can  merely  enumerate  the  species 
which  1  collected  on  Eathlin,  as  my  researches  were  not  sufficient 
to  enable  me  to  give  an  estimate  of  their  abundance,  or  otherwise. 

Aiterella  hemispherica  (Linn.) 

Frtdlania  dilatata  (Linn.) — New  to  flora  of  the  north  of  Ireland. 

F.  tamarisci  (Micheli.) 

F.  gennana  (Taylor). 

T^jeraiia  serpyllLfolia  (Dickson). 

^'hiloscyphus  polyanthas  (Linn.) — New  to  the  northern  flora. 

Kantia  trichomanis  (Linn.) — New  to  the  northern  counties. 

Scapania  undulata  (Dill.) — New  to  the  north. 

Diplophyllum  albicans  (Linn.) 

Jungermannia  riparia  (Taylor), — New  to  the  north. 

Foidombronia  pusilla  (Linn.) — Found  in  Rathlin  by  Dr.  David  Moore, 
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APPENDIX. 

Sp90%e9  prmouily  recorded  oi  oeeurriny  in  EaiMin,  but  not  aeon  tkire  by 

8,  A.  Stewart, 

EananotilaB  aoeleratiif . 

In  Dr.  Marshall's  list ;  but  certainly  not  now  on  the  island. 

Draba  Tema. 

In  Miss  Gage's  list.  Possibly  the  stunted  form  of  Arabis  tha- 
liana  that  giows  very  sparingly  on  the  south  end  of  the  island 
was  mistaken  for  this.  D.  yema  has  been  found  near  the  Oiant's 
Causeway,  but  there  is  no  likely  habitat  in  Bathlin. 

Draba  muralis. 

Miss  Gage's  list.    An  error;  not  natiye  in  Ireland. 

Brassica  oleracea. 

Among  stones  on  the  beach,  Church  Bay. — Miss  Gage.  Doubt- 
less escaped  from  cultivation.  The  cabbage  is  occasionally  met 
with  in  a  pseudo-wild  state  on  the  sea-shore. 

Crambe  maritima. 

'*  At  Church  Bay,  Island  of  Eathlin." — Mr.  Templeton.  Long 
since  extinct  on  Bathlin.  Mr.  Templeton' s  note  on  this  plant  is 
as  follows : — *^  Gravelly  shore  at  Church  Bay  in  Bathlin  Island. 
Inserted  on  seeing  it  in  Mr.  Gage's  garden  in  Bathlin,  who 
transplanted  it  from  the  shore,  where  it  is  now  destroyed, 
1794."«.Templeton  M8S. 

Elatine  hexandra. 

In  Miss  Gage's  list.  A  plant  likely  to  occur  in  the  large  lake 
at  Ushet,  but  I  did  not  find  it. 

Silene  armaria. 

''  Not  frequent." — Dr.  Marshall's  list.    A  garden  escape. 

Malva  sylvestris. 

'^  On  one  of  the  hills  on  the  north  shore." — Dr.  Marshall's  list. 
This  was  Layatera  arborea. 

Malva  rotundif  olia. 

In  Miss  Gage's  list ;  also  in  Plora  of  Ulster.  No  doubt  correct ; 
but  this  is  a  plant  that  is  decreasing  in  frequency  in  the  north  of 
Ireland.  I  do  not  know  of  its  existence  now  anywhere  in  county 
Antrim. 
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Trifoliiim  airense. 

**  On  dry  places  on  the  sides  of  hills  aboye  Church  Bay,  Rathlin 
Island." — ^Templeton  MSS.  A  plant  which  could  scarcely  be  mis- 
taken, but  must  have  been  in  small  quantity,  as  there  are  but 
few  dry  places  on  the  wet,  heathy  hills  above  Church  Bay. 

Lythrom  salicaria. 

In  Miss  Gage's  list.    A  plant  which  I  expected,  but  did  not  foid. 

Epilobium  hirsutum. 

Miss  Gage's  list,  and  Flora  of  Ulster.  I  suspect  this  was 
E.  parviflorum. 

SedujD  reflexum. 

In  Miss  Gage's  list.    Was  S.  acre. 

Saxifraga  hypnoides. 

In  Miss  Gage's  list.  A  plant  to  be  expected,  but  must  be  very 
rare  in  Bathlin. 

(Enanthe  fistnlosa. 

In  Miss  Gkige's  list.  I  fear  some  error ;  GB.  fistulosa  shuns 
such  cold,  rocky,  exposed  ground  as  the  Eathlin  marshes. 

Oalium  pusiUum. 

Miss  Gage's  list,  and  Flora  of  Ulster.  Was  G.  saxatile ;  a  com- 
mon error. 

Xnantia  arvensis. 

Miss  Gage's  list,  also  Flora  of  Ulster.  Has  been  imported  with 
seed ;  a  frequent  casual. 

Artemisia  maritima. 

In  Miss  Gage's  list.     Was  A.  vulgaris. 

Caiduns  cnspus. 

"Common." — Dr.  Marshall.    Erroneous  identification. 

Cnacuta  epilinum. 

In  Miss  Gage's  list.    A  casual. 

Orobanche  major. 

In  Miss  Gage's  list.     Was  0.  rubra. 

Myosotis  palustris. 

In  Br.  Marshall's  list.    Was  M.  csespitosa. 

Teronica  scutellata. 


[iss  Gage's  list,  also  Flora  of  Ulster.    A  likely  plant ;  I  did 
not,  however,  find  it. 
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Ballota  foetida. 

Miss  Ghige's  list,  and  Flora  of  Ulster.  Probably  introduced  ;  I 
did  not  meet  with  it  anywhere. 

Lamium  album. 

Miss  Gage's  list,  also  Flora  of  Ulster.  Not  seen  by  me ;  an 
uncertain  plant. 

Lamium  incisum. 

Miss  (Cage's  list,  also  Flora  of  Ulster.  Was  likely  L.  inter- 
medium.    The  former  is  very  rare  in  the  north  of  Ireland. 

Beta  maritima. 

Miss  Gage's  list,  and  Flora  of  Ulster.    A  plant  to  be  expected. 

Suteda  maritima. 

Miss  Gage's  list.  A  plant  that  could  hardly  be  mistaken,  but 
I  did  not  see  it ;  there  are  few  spots  in  which  it  could  grow. 

Malaxis  paludosa. 

In  Miss  Gage's  list,  also  Flora  of  Ulster.  Occurs  on  Fair 
Head,  and  might  be  expected  in  Rathlin. 

Scilla  yerna. 

Miss  Gage's  list.     My  search  for  this  was  in  vain. 

Eriocaulon  septangulare. 

*' Abundant." — Miss  Gage's  list.  An  unaccountable  mistake; 
the  very  superficial  resemblance  of  the  stems  of  Eleocharis  may 
have  caused  the  error. 

Carex  paniculata. 

Miss  Gage's  list,  also  Flora  of  Ulster.  An  error  of  determina- 
tion, I  believe. 

Carex  riparia. 

Miss  Gage's  list,  and  Flora  of  Ulster.     Erroneous. 

Lolium  temulentum,  p,  arvense. 

**In  dry  places  on  hills  above  Church  Bay." — Dr.  Marshall's 
list.     8ome  form  of  L.  pcrcnne. 
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XII. — Repobt  ok  Irish  Lepidoptera.    By  W.  F.  DeV.  Kane,  M.A. 

[Read,  January  28,  1884.] 

Mt  researches  this  summer,  chiefly  on  the  south  and  south-western 
coast  of  Ireland,  have  been  attended  with  some  very  interesting  results 
in  regard  to  the  distribution  of  species,  and  may,  perhaps,  help  to 
elucidate  in  a  small  degree  the  problem  as  to  whence  this  island 
oiigjnaUy  derived  its  Lepidoptera. 

The  migration  of  this  order  of  insects  has  not  yet  been  studied  as 
the  subject  deserves,  considering  the  light  it  is  capable  of  throwing 
on  the  early  history  of  islands  and  portions  of  continents,  in  conjunc- 
tion with  botany  and  geology. 

Mr.  Wallace  has  recorded  some  remarkable  facts  observed  during 
his  travels  in  the  Malay  Archipelago,  and  some  of  his  conclusions 
bear  upon  the  subject  to  which  I  invite  your  attention. 

The  introduction  of  members  of  the  tribe  of  Lepidoptera  into  such 
an  island  as  this,  may  be  presumed  to  have  taken  place  in  any  one  of 
the  following  ways : — 

Firstly  (if  our  geological  history  permit  the  supposition),  by  over- 
land migration,  previous  to  our  disruption  from  the  mainland. 

Secondly,  by  flight,  either  voluntarily  in  favourable  weather,  or 
by  a  fertile  female  being  blown  across  the  sea  by  a  storm. 

Thirdly,  by  water — ships  frequently  harbouring  insects  which  have 
flown  on  board,  and  lodged  in  the  folds  of  sails  or  other  gear,  or 
eke  by  the  importation  of  their  ova  on  some  living  plant  or  dried 
herbage. 

I  will  offer  a  few  remarks  on  each  of  these  three  possible  hypo- 
theses. 

Those  who  have  not  studied  the  subject  will  most  likely  jump  to 
the  conclusion  that  most  of  our  moths  and  butterflies  came  hither  by 
flight.  Now,  Mr.  Wallace  states  that  an  arm  of  the  sea  of  far  less 
width  than  that  which  separates  the  Isle  of  Man  from  the  neighbour- 
ing coasts  has  in  many  instances  in  the  Malay  Archipelago  proved  an 
insuperable  barrier  to  a  large  number  of  species,  even  of  birds  of 
ordinary  powers  of  flight.  He  says : — ''  It  may  perhaps  be  thought 
that  birds,  which  possess  the  power  of  flight  in  so  pre-eminent  a 
degree,  would  not  be  limited  in  their  range  by  arms  of  the  sea,  and 
would  thus  afford  few  indications  of  the  former  union  or  separation 
of  the  islands  they  inhabit.  This,  however,  is  not  the  case.  A  very 
large  number  of  birds  appear  to  be  as  strictly  limited  by  watery  bar- 
riers as  are  quadrupeds."  Again — '^Insects  furnish  us  with  similar 
facts  wherever  sufficient  data  are  to  be  had."  In  another  place  Mr. 
Wallace  points  out  that,  although  the  strait  between  Bali  and  Lom- 
bock  is  only  fifteen  miles  wide,  yet  that  the  characters  of  the  natural 
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productions  differ  so  completely  that  ^^  we  may  pass  in  two  hours  from 
one  great  division  of  the  earth  to  another,  differing  as  essentially  in 
their  animal  life  as  Europe  does  from  America."  He  elsewhere  states 
that  neither  climatic  nor  geological  conditions  account  for  the  pheno- 
mena presented. 

Entomologists  frequently  meet  with  cases  somewhat  similar.  On 
the  hypothesis  of  an  immigration  by  flight,  we  should  expect  to  find 
islands  pretty  uniformly  peopled  only  with  insects  powerful  on  the 
wing,  and  of  hardy  habit.  Now,  although  many  such,  doubtless, 
disseminate  themselves  thus,  yet  the  feebler  families  of  Lepidoptera, 
to  whom  this  would  be  an  impossibility,  are  represented  on  our  Irish 
list  in  full  proportion,  as  any  one  who  will  take  the  trouble  to  com- 
pare it  with  that  of  England  will  find.  And  further,  also,  out  of  the 
thirteen  British  moths  which  have  apterous  females,  the  introduction 
of  which  must  necessarily  have  taken  place  in  some  other  manner,  we 
can  reckon  ten  as  indigenous  here, — a  very  remarkable  proportion.  Of 
this  number  I  have  to  announce  the  addition  this  year  to  our  list  of 
one  very  remarkable  species  of  extreme  interest,  to  which  I  shall  again 
refer,  i.e.  Kyssia  zonaria. 

Of  the  whole  of  the  insects  of  this  order,  the  family  of  Sphingidec, 
by  shape  and  size,  is  undeniably  best  fitted  of  any  for  migration  on 
the  wing.  We  therefore  should  expect  that  every  British  Sphinx 
which  could  find  its  proper  food,  and  a  suitable  climate  here,  would  be 
represented  in  Ireland.  Nevertheless,  it  is  remarkable  that  S.  ligustri, 
perhaps  the  hardiest  and  most  commonly  distributed  species  through- 
out England,  is  totally  absent  from  this  country.  As  for  Acherontia 
atropos,  our  largest  British  moth,  I  believe  that,  with  the  more  ex- 
tended cultivation  of  the  potato  on  the  Continent,  it  has  greatly 
increased  in  numbers  and  distribution,  and  I  have  no  doubt  that  it 
has  often  crossed  the  English  and  Irish  Channel ;  and  with  regard  to 
this,  I  have  to  record  the  capture  of  one  specimen  at  the  Tuskar 
Lighthouse,  a  distance  of  six  miles  from  the  Wexford  coast.  Messrs. 
Bates  and  Wallace,  when  at  anchor  off  Salinas,  South  America,  six 
miles  from  land,  saw  two  large  Sphinx  moths. 

The  absence  of  Deilephila  gaHi  and  D.  euphorbise  from  Ireland  is 
not  so  strange  as  their  rarity  in  England  with  regard  to  their  powers 
of  migration  by  flight,  since  both,  and  especially  D.  euphorbie,  are 
generally  fairly  abundemt  on  the  Continent,  and  in  North  France. 

How  much  more  remarkable  still  is  the  fact  that  D.  lineata 
(li vomica)  is  a  denizen  of  more  than  one  locality  in  the  west  of  Ire- 
land, while  a  specimen  of  D.  celerio  was  taken  a  couple  of  years  ago 
at  Mullaghmore,  county  Sligo,  these  insects  having  occurred  only  a  few 
times  in  the  south  of  England,  and  only  occasionally  in  France,  except 
in  the  extreme  south.  Mr.  Kirby  also  records  the  occurrence  of  a 
larva  of  D.  celerio  in  Ireland.  The  testimony  of  the  Sphingidae 
seems,  therefore,  against  any  but  very  occasional  immigration  by 
flight  even  of  the  swiftest  insects. 

Join  to  this  tiie  well-known  fact  that  Lepidoptera,  both  diurnal 
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and  nocturnal,  do  not  fly  in  an  easterly  wind,  which  is  the  only  one 
which  could  cairy  off  English  specimens  perforce  across  the  Irish  Sea, 
and  you  at  once  limit  the  list  to  those  which  yoluntarily  undertake 
the  transit,  an  impossibility  to  the  LithosiidsB  and  Geometridae,  which 
constitute  very  nearly  two-thirds  of  our  Macro-lepidoptera. 

That  occasional  visitants  from  France,  such  as  Lycsena  boetica,  Pa- 
pilio  podalirins,  and  Catephia  alchymista,  have  been  taken  on  the  south 
coast  of  England  cannot  be  denied.  But  a  south,  or  south-westerly 
wind,  which  is  one  favourable  to  their  activity,  would  bring  them 
across  the  Channel.  Yet  we  do  not  find  that  the  English  south  coast 
receives  any  permanent  accessions  of  species  from  such  arrivals. 
Many  hardy  insects,  such  as  Vanessa  levana,  abound  in  the  north  of 
France,  which  have  never  been  recorded  in  Britain. 

The  genus  Dianthoecia  is  another  group  of  swift-flying  insects, 
though  smaller  in  size  than  the  Sphingidse.  Of  this  whole  genus 
Great  Britain  possesses  only  eight  species,  four  of  which  have  not 
crossed  the  Irish  Sea;  out  of  which  two  are  scarce  and  local 
in  the  south  of  England;  but  of  the  other  two,  one  is  generally 
common,  and  the  oiber  abundant,  in  Somersetshire  and  elsewhere. 
But  Ireland  also  reckons  seven  species,  three  of  which  are  not 
found  in  England  or  Scotland.  Of  these,  the  first,  D.  barrettii,  is 
peculiar  to  the  Hill  of  Howth,  though  now  considered  to  be  a  remark- 
able variety  of  D.  luteago,  a  species  which  occurs  rarely  in  Central 
Europe. 

The  second,  D.  compta,  has  been  taken  three  or  four  times  in  Ire- 
land, and  is  fairly  abundant  in  France.  The  third,  D.  csesia,  an 
insect  found  in  some  mountain  districts  on  the  Continent,  has  been 
hitherto  taken  in  the  Isle  of  Man,  and  one  specimen  at  Tramore,  by 
Mr.  Warren  Wright,  many  years  ago.  D.  capsophila  has  been  looked 
on  2»  having  its  head  quarters  at  Howth,  although  it  is  also  a  Manx 
insect,  and  two  specimens  have  been  taken  at  Pembroke,  in  Wales. 

One  object  I  proposed  to  myself  this  sununer  was  the  further  in- 
vestigation of  this  group.  The  occurrence  of  D.  barrettii  only  in  one 
very  restricted  locality  at  Howth,  while  its  food-plant  flourishes  luxu- 
riantly everywhere  on  the  littoral,  seemed  a  remarkable  anomaly.  I 
was  successful  in  taking  it  on  the  coast  of  Wateiford,  and,  I  believe, 
the  larvs  on  the  Wicklow  shores,  but  unfortunately  an  accident  killed 
the  pupe  before  they  hatched  out.  I  have  no  doubt  that  the  insect 
occurs  elsewhere,  but  its  habits  are  such  as  to  render  it  very  difficult 
to  capture.  The  divergence  of  this  insect  from  its  original  type  is  so 
^at  as  to  lead  to  the  inference  that  a  vast  period  r^^ist  have  elapsed 
^ce  its  isolation  from  the  parent  stock. 

D.  luteago  occurs  very  rarely  in  Mecklenburg,  Pomerania,  and 
elijewhere  in  Central  Europe,  in  Sardinia,  Corsica,  and  it  is  oue  of  tac 
rarest  French  moths. 

The  other  two  Irish  species,  D.  caesia,  and  D.  capsophila,  present  a 
puzzle  in  their  geographical  distribution.  On  the  Continent  the  latter 
is  found  in  Spain,  Corsica,  S.  France,  and  Switzerland,  but  never 
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abundantly ;  while  D.  csesia  frequents  the  Alpine  region  of  Central 
Europe,  and  the  Basses  Alpes,  reaching  from  Yienna  to  Piedmont,  but 
is  even  scarcer  than  D.  capsophila. 

D.  cajsia  has  been  hitherto  looked  upon  in  regard  to  the  British  Fauna 
as  a  Manx  insect — Mr.  Wright's  capture  being  of  only  a  single  specimen. 
I  am,  however,  able  to  announce  that  Ireland  should  henceforward  It 
recorded  as  its  head  quarters,  since  I  have  taken  specimoTis  of  it  in 
eight  localities  on  the  South  Coast,  reaching  from  Hook  Point  to  Dursey 
Island.  The  Irish  and  Manx  insect  is  considerably  darker  than  that  of 
Centre!  Europe  ;  but  it  is  not  so  distinct  from  the  type  as  is  D.  bar- 
rcttii.  D.  capj^ophila  is  also  essentially  an  Irish  insect,  though  twice 
taken  in  Wales,  and  abundant  in  the  Isle  of  Man.  I  have  traced  it  in 
Ireland  from  Lough  Foyle,  and  Ratlilin  Island,  Howth,  Bray  Head,  and 
the  AVicklow,  Waterford,  and  Cork  coasts,  to  Crookhaven,  Berehaven. 
and  Dursey  Island  in  the  county  Kerry,  and  in  fact  it  appears  abundant 
wherever  its  food-plant  grows.  Mr.  Buss  has  taken  it  also  at  Sligo. 
It  is  identical  with  the  Continental  type,  the  specimens  dilBFeriiig, 
however,  somewhat  ititer  «/•,  many  from  Howth  being  very  grey. 
The  Manx  insect,  however,  does  not  vary  from  that  taken  at  Sligo, 
nor  from  the  majority  of  the  Irish  specimens.  D.  capsophila  adapts 
itself  remarkably  to  tlie  nature  of  its  food-plant,  which  blooms  in 
succession  from  mid  May  to  autumn,  according  to  the  season  and  loca- 
lity; and  as  the  capsules  are  found  in  every  stage  of  maturity 
thioughout  the  summer,  so  do  the  larvae  of  this  insect  occur  contem- 
poraneously, of  all  sizes,  which  is  not  the  case  with  its  congenere,  who 
live  on  other  species  of  Silene  whose  season  of  flowering  is  more  regu- 
lar. So  far  for  the  testimony  of  strong-winged  moths.  I  turn  now  to 
those  with  wingless  females.  I  have  mentioned  before  that  we  have 
ten  out  of  the  thirteen  English  species  which  possess  this  remarkable 
feature. 

My  friend,  Mr.  Campbell,  of  Derry,  sent  me  a  drawing  of  a  larva 
taken  at  Ballycastle,  county  Antrim,  and  some  pupSB.  I  was  enabled 
to  identify  it  as  Xyssia  zonaria,  and  he  has  since  forced  some  of  the 
piipsB  and  procured  the  imago.  This  insect  has  been  hitherto  only 
found  in  one  restricted  locality  in  Great  Britain — on  the  Cheshire 
coast — though  it  has  a  considerable  European  extension,  which,  from 
the  peculiarity  of  its  female,  seems  very  remarkable.  Frey  states  it 
to  be  widely  spread  in  Switzerland,  and  it  also  occurs  in  France, 
Germany,  Sweden,  Russia,  Middle  and  S.  Ural,  &c.  Mr.  Birchall, 
about  twenty  years  ago,  let  go  a  number  of  its  larvse  on  the  sandhills 
of  Malahide,  of  which,  however,  I  have  heard  nothing  since.  But 
it  is  not  possible  that  a  creature  totally  incapable  of  flight,  and  of 
unwieldy  bulk,  could  have  spread  unnoticed  to  the  coast  of  Antrim 
within  twenty  or  thirty  years. 

Another  addition  of  exceeding  interest  to  the  Irish  list  is  Deiopeia 
pulchella,  which  was  taken  at  Ardmore,  on  the  coast  of  Waterford, 
by  the  son  of  Richard  J.  Ussher,  Esq.,  of  Cappagh  House,  in  that 
county.     He  has  kindly  consented  to  present  it  to  the  National 
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Maaeam,  and  it  will  be  seen  that  the  small  size  and  pallid  coloration 
of  the  specimen  suggest  its  having  been  bred  under  these  sunleRs  skies, 
and  that  it  is  not  a  waif  from  some  homeward-bound  ship.  Another 
specimen  has  been  taken  at  Bandon  by  Mr.  C.  Donovan. 

Oceasional  notices  of  the  capture  of  B.  pulchella  are  to  be  found 
in  English  journals  of  Entomology ;  but  even  in  Central  Europe  it  is 
exceedingly  rare,  only  sporadic  appearances  being  recorded,  except 
along  the  Mediterranean  littoral,  where  it  is  more  abundant. 
Though  a  delicate  and  feeble  insect,  it  has  a  very  remarkable 
geographical  range;  stretching  over  Southern  Europe  and  Asia,  the 
X.  and  S.  of  Africa,  I^.  America,  and  Australia ;  and  it  has  a  remark- 
able persistence  of  type  wherever  found. 

Now,  with  regard  to  the  second  hypothesis,  as  to  the  possibility  of 
this  island  having  been  replenished  botanically  and  entomologically 
by  land  connexion;  most  geologists  are  of  opinion  that  the  coast  of 
Antrim  was  once  conterminous  with  that  of  the  West  of  Scotland, 
and  that  the  British  Islands  were  severed  from  the  Continent  at  a 
later  era  than  that  of  the  disruption  which  isolated  Ireland. 

Such  a  theory  would  account  for  the  presence  here  of  Nyssia 
zonaria,  Kotodonta  bicolora,  H.  scutosa,  and  other  north  and  central 
European  forms.  The  existence  of  several  melanic  and  other  varieties, 
common  both  to  Scotland  and  Ireland,  seems  also,  as  Mr.  Birchall  has 
pointed  out,  an  indication  that  their  fauna  (or  at  least  a  part  of  it) 
have  had  a  common  origin;  though  some  allege  that  similar 
climatic  conditions  may  sometimes  produce  similar  variations. 
The  objection  is  not,  however,  valid  as  regards  racial  varieties 
such  as  the  ones  now  in  question,  but  applies  merely  to  general  cha- 
racteristics. The  Scotch  melanic  variation  of  Cymatophora  duplaris, 
however,  does  not  seem  to  be  found  in  Ireland,  those  from  Cavan  and 
Tyrone,  as  well  as  those  taken  this  year  in  the  south,  being  of  the 
normal  English  type. 

The  Irish  type  of  MelitsBa  artemis,  too,  as  taken  by  me  at  Tra- 
more,  and  Mrs.  Battersby,  at  Cromlyn,  in  county  Westmeath,  differs 
both  from  the  Scotch  and  English  insect. 

A  very  remarkable  moth  indigenous  to  Scotland,  Acronyctia 
myricsB,  was  taken  by  Mr.  Birchall  at  Killarney.  At  Galley  Head,  on 
s  face  of  bare  rock  standing  amongst  the  wind-shaven  turf,  a  very 
novel  locality,  I  detected  two  pupae  of  this  species,  wliich  must  have 
fed  on  the  dwarf  ling  which  survives  here  and  there  in  protected  spots. 
Now  this  moth,  though  appearing  under  a  diiferent  name  in  the 
British  list,  is  identical  with  the  strictly  Alpine  variety  of  A. 
euphorbisB ;  **  Montivaga."  To  account  for  the  presence  here  of  a 
variety  peculiar  to  the  Central  European  Alps,  whose  lowland  type 
pervades  the  surrounding  countries,  we  are  forced  to  the  conclusion 
that,  in  company  with  other  hardy  species,  it  once  folio  wed  the  reced- 
ing ice-cap  at  the  final  close  of  the  glacial  epoch,  northwards,  and 
eroswd  v\d  Scotland  to  Ireland,  where  with  a  few  botanical  species 
it  maintains  its  evidence  as  to  the  Alpine  climatic  conditions  which 
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once  prevailed  even  in  Keiry,  whose  fiords,  with  moraines  and  glacier- 
planed  rocks,  bear  a  like  testimony. 

But  unless  Scotland  subsequently,  yet  before  its  separation  from 
Ireland,  enjoyed  a  very  much  warmer  climate  than  at  present,  of 
which  I  believe  there  are  no  tokens,  the  heat-loving  species,  such  a** 
Deiopeia  pulchella,  Deilcphila  celerio,  D.  livomica,  Lithosia  caniola, 
and  Heliothis  peltiger,  could  not  have  entered  by  so  northern  a  route. 
Of  this  last  in^jp.t,  new  to  Ireland,  I  took  specimens  this  summer 
at  Castlehaven  anu  Crookhavcn.  It  is  distinctly  confined  in  its  range 
to  the  south  of  Europe,  Vienna  being  its  extreme  northern  limit ;  is  not 
fo.iTid  in  lielgium,  but  occurs  in  some  spots  in  the  south  coast  of 
England. 

We  are  thus  *  •.  ..nded  of  the  existence  of  certain  Spanish  flora  in 
the  south  and  west  of  Ireland,  which  would  suggest  that  the  sound- 
ings between  that  coast  and  Brittany  may  possibly  indicate  a  former 
connexion  with  the  Continent.  But  I  do  not  know  that  there  is  evi- 
dence enough  forthcoming  to  lift  the  theory  out  of  the  region  of  bart* 
speculation. 

I  have  now  discussed  shortly  two  of  the  three  hypotheses,  the 
facts  in  regard  to  which  seem  to  point  that  the  greater  portion  by  far 
of  our  Lepidopterous  fauna  must  have  entered  overland,  though  the 
presence  of  south  Europaean  species  ofPers  a  difficult  problem  for  solu- 
tion. And,  before  passing  on,  I  would  like  to  call  attention  to  what 
Reems  to  me  a  very  probable  and  curious  illustration  of  the  theory  of 
"  survival  of  the  flltrst,"  in  conformity  to  peculiar  conditions  of  life. 
I  find  that  all  except  two  of  the  thirteen  British  moths  which,  like  N. 
zonaria,  have  apterous  females,  although  belonging  to  different  genera, 
have  this  in  common,  namely,  that  their  period  of  emergence  and 
breeding  is  from  October  to  March  inclusive,  when  high  winds  pre- 
vail ;  and  that  they  are  all  tree-feeders,  or  in  the  case  of  N.  zonaria, 
live  on  the  scanty  herbage  of  bare  and  exposed  shores.  Being  insects 
of  weak  flight,  the  possession  of  wings  by  their  females  would  con- 
j^tantly  expose  them  to  be  blown  from  their  food-plant,  so  that  their 
larvse,  when  hatched,  would  perish.  If  this  malformation  was  inde- 
pendent of  their  breeding  habits,  it  would  scarcely,  one  would  think, 
be  conflned  to  the  female  sex ;  and  if  it  were  a  purely  generic  charac- 
teristic, one  would  expect  those  species  also  which  have  a  summer 
emergence  to  partake  equally  of  this  peculiarity. 

However  there  are  two  exceptions  in  the  genus  Orgyia,  namely, 
the  closely-allied  forms  of  0.  antiqua  and  0.  gonostigma.  The  former, 
liowever,  seems  to  have  adopted  very  unsettled  habits,  being  poly- 
])hagous,  and  breeding  irregularly  throughout  the  summer,  from  June 
to  the  end  of  October.  I  therefore  consider  it,  and  possibly  its  relative, 
O.  gonostigma,  to  have  anciently  had  an  October  emergence,  but  sub- 
sequently to  have  adapted  itself  to  changed  conditions  of  climate  and 
food.  The  occurrence  of  this  deprivation  amonjr  other  orders  of  in- 
sects, too,  throws  a  convergent  light  upon  the  subject. 
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Among  the  Homoptera  three  species  have  been  fonnd  to  possess 
apterous  male$,  one  of  which  is  known  to  live  underground.  Of  the 
Hymenoptera  the  ants  possess  apterous  individuals  as  well  as  those 
which  deprive  themselves  of  wings ;  while  the  Termites  among  the 
Neuroptera,  and  a  considerable  number  of  the  Coleoptera,  chiefly 
mountain,  shore,  and  marsh-frequenting  species,  are  distinguished  by 
this  peculiarity.  The  restricted  nature  of  their  haunts  seems  to  offer 
wme  explanation,  while  the  fact  that  the  group  of  Brachelytra  con- 
tains a  considerable  proportion  of  beetles  with  habits  of  flight,  is 
indicative  of  a  different  modiflcation  of  organs  in  a  different  direc- 
tion, considering  the  impediment  which  full-sized  elytra  must  offer  to 
a  flying  insect. 

Apologising  for  the  above  digression,  I  shall  make  a  few  remarks 
concerning  the  possibility  of   the  importation  of  either  the  ova  or 
imagos  of  foreign  insects.     There  is  no  question  that  weevils,  and  spe- 
cies of  Blatta  and  Formica,  &c.,  &c.,  have  thus  made  their  way  to  this 
country.     But  the  habits  of  Lepidoptera  (with  the  exception  of  some 
of  the  micros)  do  not  present  equal  facilities  for  their  importation.     If 
it  were  otherwise,  then  we  might  expect  the  shores  of  the  Mersey,  of 
the  Clyde,  of  the  Bristol  Channel,  and  of  the  Thames,  to  be  the  richest 
^torehousea  for  rare  species ;  while,  as  a  fact,  the  entomologist  makes 
his  way  to  the  New  Forest,  or  the  fen  country  in  England,  or  to  Ran- 
noch  in  Scotland,  for  prizes,  where  survivors  of  indigenous  species, 
^ach  as  Nonagria  sparganii,  every  now  and  then  reward  patient  re- 
^arch.     The  few  examples  of  the  introduction  of  images  that  have 
occurred  from  time  to  time  seem  only  to  prove  such  instances  excep- 
tional in  the  last  degree.     For  instance,  at  Neath,  the  splendid  North 
.American  butterfly,  Danais  archippus,  was  taken,  a  specimen  having 
doubtless  been  brought  over  by  some  vessel  entering  the  Bristol  Chan- 
nel. The  ill  success,  too,  which  has  attended  the  attempts  on  the  part 
of  naturalists  to  introduce  new  species,  strengthens  the  evidence  on 
the  negative  side. 

An  eminent  London  naturalist  lately  stated  to  me  that  of  all  the 
instances  of  transplantation  of  Lepidoptera  into  this  country  that  he 
had  heard  of,  he  was  not  aware  of  one  instance  of  ultimate  success. 
The  transplanted  stock  rarely  take  to  the  locality,  but  in  a  season  or 
two  disappear.  Another  of  our  leading  authorities  on  the  subject  is  of 
opinion  that  many  insects  are,  from  time  to  time,  introduced  in  the 
imago  state  by  ships,  but  very  rarely  find  a  suitable  place  to  settle. 

Now,  with  regard  to  the  importation  of  ova  on  dried  herbage  or 
liring  plants,  it  is  very  evident  that  the  chances  of  sur\'ival  in  the 
former  case  are  extremely  small,  the  larva,  when  newly  hatched, 
having  to  crawl  in  search  of  its  food-plant,  most  of  such  insects  being 
narrowly  restricted  in  this  respect.  Every  naturalist  who  has 
attempted  to  rear  from  ova  knows  that  practically  there  is  no  chance 
of  survival.  But  living  plants  with  ova  would  present  a  much 
more  likely  medium  for  the  naturalization  of  new  species.      The 
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aimaal  importation  of  forest  trees  and  others  may  very  well  have 
introdaced  such  species  as  prefer  to  live  on  the  foliage  of  young 
growth,  and  are  therefore  in  the  habit  of  choosing  such  upon  which  to 
deposit  their  ova. 

A  rare  member  of  the  order  of  Hymenoptera,  Lophyrus  pini. 
occurred  some  years  since  in  considerable  numbers  among  the  fir  plan- 
tations of  Lord  Powerscourt ;  and  as  it  in  common  with  others  of  the 
TenthredinidsB,  shows  a  preference  for  the  foliage  of  young  trees,  it 
may  very  well  have  become  naturalized  here  in  this  manner. 

The  capture  last  spring  of  Trachea  piniperda  by  Miss  Koynell,  at 
Agher,  Go.  Meath,  is  apropos  to  this  subject.  £llopia  fasciaria  having 
hitherto  been  thought  to  be  the  only  exclusively  pine-feeding  moth 
found  in  Ireland ;  but  T.  piniperda  has  now  turned  up  in  Meath,  and 
one  specimen  in  Gal  way  (taken  by  Lieutenant  Walker,  of  H.M.S. 
"  Hawk"). 

Now,  as  there  is  reason  to  think  that  the  old  woods  of  Pinus  syl- 
vestris  were  cleared  away  in  Ireland  before  the  country  was  suf-  • 
ficiently  settled  to  be  replanted,  the  presence  of  these  insects  must  be 
explained  by  either  modem  importation  or  (if  indigenous  survivals), 
by  their  having  supported  themselves  upon  some  other  food-plant. 

Mr.  Barrett  has  noticed  the  occurrence  of  T.  piniperda  on  the 
Welsh  coast,  at  a  very  great  distance  from  any  of  the  fir  tribe ;  and 
Ellopia  fasciaria  seems  to  occur  in  various  localities  along  the  Irish 
coast,  and  to  be  very  wide-spread.  It  has  been  recorded  at  Sligo  and 
Lough  Foyle,  and  Mr.  Sinclair  took  it  at  Bray  Head ;  while  I  can  add 
the  locEilities  of  Mine  Head,  Crookhaven,  and  Glengariff.  Evidence 
as  to  the  survival  of  specimcais  of  Pinus  sylvestris  of  native  Irish 
race  are  collected  in  the  **  Cybele  llibernica." 

The  localities  I  visited  are  too  numerous  to  offer  any  list  of  cap- 
tures, but  the  following  are  notable  as  having  rarities,  or  by  their 
appearance  promising  well  for  the  entomologist : — 

At  Wexford  I  took  Aporophyla  australis,  recorded  already  as  oc- 
curring on  the  Waterford  and  Wicklow  coasts.  The  banks  of  the 
Slaney  above  the  town  look  promising. 

Tramore,  both  inland  and  on  the  cliffs  and  sand-hills,  which  latter 
are  clothed  luxuriantly  with  a  very  diversified  fiora,  offers  many 
attractions.  Agrotis  prsecox  was  most  abundant  in  the  larval  stage, 
but  was  decimated  by  ichneumons. 

Mine  Head  and  Queenstown  are  very  productive.  The  latter  place 
is  the  first  Irish  locality  that  has  been  recorded  for  the  occurrence  of 
ISTeuria  saponariae  and  Bryophila  glandifera,  v.  par.  This  extremely 
rare  variety  has  been  taken  in  scanty  numbers  by  Mr.  Warren,  at  Cam- 
bridge, and  Mr.  Stainton  is  of  opinion  that  it  should  be  named 
'*Impar,"  as  being  distinct  from  the  Continental  *'Par."  Near 
Queenstown  it  exists  in  greater  abundance  than  at  Cambridge, 
and  occurs  (as  is  the  case  of  the  Continental  variety)  in  company  with 
the  ordinary  type. 
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Ab  ray  series  is  more  mimerous,  and  more  varied  in  character  than 
that  of  Mr.  Warren,  I  append  a  description : — 

This  variety  differs  from  the  type  most  distinctively  by  its  blurred 
delineations,  the  sharp  black  lines  of  B.  glandifera  being  replaced  hy  ill- 
defined  thadings  ;  the  black  spots  on  the  costa,  however,  being  retained 
as  in  type.  In  the  lighter  specimens  the  clear  ground  colour  of  the  type  is 
replaced  by  a  fadeil  yellow  or  greenish  dusty  grey,  marked  with  dusky 
Bhadings,  the  black  ante-marginal  lines  being  replaced  by  a  pale  one, 
having  a  dark  external  blotch  where  it  touches  the  inner  margin.  The 
darker  specimens  have  a  dark  olive-grey  ground  colour,  with 
darker  suffused  shadings ;  especially  three  blotches  external  to  the 
pale  ante-marginal  line,  of  which  the  one  resting  on  the  inner  margin  is 
always  deepest  in  tone. 

Intermediate  between  the  pallid  obsolete  form  and  the  melanic  one 
just  described  there  is  a  series  differing  in  depth  of  ground  colour  and 
shading,  the  blotch  above  described  being  always  the  darkest  mark  on  the 
wing.  All  four  wings  have  a  slight  black  line  on  outer  edge  at  the  base  of 
the  cilise.  The  thorax  of  this  variety  also  is  more  or  less  dusted  with 
minute  specks. 

I  am  indebted  to  the  courtesy  of  Mr.  Warren  for  an  opportunity 
of  inspecting  his  Cambridge  series,  and  a  description  of  their  charac- 
teristics. The  above  has  been  written,  however,  exclusively  from  my 
own  series. 

The  neighbourhood  of  Cappoquin  and  Lismore  should  produce  a 
Taried  list  of  Lepidoptera ;  the  wooded  glens  that  run  down  from  the 
Knockmealdown  mountains  must  harbour  numerous  woodland  species. 
The  demesne  of  Dromana,  too,  contains  considerable  portions  of  ancient 
forest. 

The  neighbourhood  of  Glengariif  and  of  Sneem  disappointed  me, 
and  I  have  since  learnt  that  both  Lieutenant  Walker  and  Mr.  Meek,  of 
London,  have  formed  the  same  estimate  of  the  neighbourhood  of  Bantry 
Bay,  though  the  forests  of  Killamey  once  clothed  the  promontory 
between  it  and  the  Kenmare  River.  Glengariff,  however,  seems  prolific 
in  Coleoptera,  as  I  took  several  species  of  Longicoms,  and  among  them 
the  scarce  Strangalia  aurulenta. 

Grookhaven  I  found  very  productive,  considering  its  barren  aspect ; 
and  I  am  inclined  to  think  that  Long  Island  and  Skull  would  reward 
a  visit. 

Waterville  I  found  a  very  promising  locality  both  for  shore  and 
mountain  Lepidoptera.  At  Cloonaghlin,  and  another  lake  above  Lake 
Cnrrane,  situated  in  a  wild  mountain  glen,  I  noticed  a  profusion  of 
insect  life,  but  met  with  no  rarities  in  a  day's  excursion  thither.  The 
Arachnidae,  however,  attracted  my  attention  by  their  numbers  and 
variety  of  species.  The  Clonee  Lakes,  between  Derreen  and  Eenmare, 
should  yield  some  good  insects.  The  mountain  slope  above  the  upper 
one,  L.  Inchiquin,  is  clothed  with  the  remains  of  primeval  wood. 

I  append  a  list  of  species  that  are  either  recorded  for  the  first  time 
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in  Ireland,  or  are  rare ;  and  some  notes  on  the  distribution  of  others, 
which  may  prove  of  interest : — 

Deiopeia  pulchella. — Ardmore,  Co.  Waterford,  by  Mr.  XJssher. 
,,  „  Bandon,  Co.  Cork,  by  Mr.  C.  Donovan. 

Heliothis  peltiger. — Castlehaven  and  Crookhaven. 

Sesia  muscaeformis  (philanthiformis). — S.  Saltee  Island,  county 
Wexford. 

Nyssia  zonaria. — Ballycastle,  county  Antrim,  by  Mr.  Campbell. 

Epunda  glauca. — Kilderry,  Londonderry;  also  in  KiDynon,  by 
Miss  Reynell. 

Dianthoecia  barrettii. — Coast  of  Waterford. 

D.  cffisia. — Dunmore,  Tramore,  Ballycotton  Bay,  Roche's  Point, 
Mine  Head,  Castlehaven,  Crookhaven,  and  Dursey  Island. 

D.  capsophila. — Lough  Foyle,  Rathlin  Island,  Howth,  Bray 
Head,  the  coast  near  Wicklow,  Dunmore,  Tramore,  Bally- 
cotton Bay,  Roche's  Point,  Galley  Head,  Mine  Head,  Old 
Head  of  Kinsale,  Castlehaven,  Crookhaven,  Castletown-Bere- 
haven,  Dursey  Island. 

D.  conspersa. — Rathlin  Island. 

Neuria  saponariae. — Near  Queenstown. 

Bryophila  glandifera.  (v.  Par.) — Near  Queenstown. 

Caradrina  morpheus. — Lough  Foyle,  by  Mr.  Campbell;  islands 
in  Kilkerran  Bay,  county  Galway,  by  Lieut.  Walker,  R.N. 

Aporophyla  australis. — Wexford. 

Ellopia  fasciaria. — Mine  Head,  Crookhaven,  Glengariff. 

Cidaria  pyraliata. — Mine  Head :  and  Lough  Foyle,  by  Mr.  Camp- 
beU. 

Pelurga  coniitata. — Ballycotton  Bay,  Water\'ille,  Roche's  Point. 

Luperina  cespitis. — Mine  Head,  Roche's  Point. 

Acidalia  immutata. — Glengariff. 

Emmelesia  blandiata. — Glengariff. 

Miana  arcuosa.— Roche's  Point. 

Cymatophora  duplaris. — Roche's  Point  and  Glengariff,  identical 
with  the  English  type. 

Larentia  salicata. — Kinsale. 

Tephrosia  biundularia. — Glengariff. 

Agrotisprtecox. — Very  abundant  at  Tramore,  Wexford,  Waterville. 

Ag.  cursoria. — Waterville. 

Ag.   lucemea. — Dunmore,    Mine    Head,    Crookhaven,    Dursey 

Island,  Roche's  Point. 
Leucania  littoralis. — Waterville,  abundant. 
Melitffia  artemis. — Tramore ;  a  distinctly  Irish  form. 

Agrotis  lunigcra. — Roche's  Point. 

Hepialus  lupulinus. — Roche's  Point. 

H.  velleda,  and  H.  hectus,  abundant  and  widely  distributed  along 
the  south  coast. 
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Acherontia  atropos.  —  The  Toskar    Light-honBe,   off  Cameore 

Point. 
duBiocampa  porcellns  occurs  all  along  tlie  coast. 

On  the  Keragh  Idands,  some  miles  from  Hook  Point,  is  a  yast 
maf^s  of  Silene  maritima,  which  should  be  the  haunt  of  numerous 
BianthoBcise.  Here  I  took  Arctia  fuliginosa  in  great  abundance, 
both  the  imago,  pupa,  and  full-fed  larva,  on  the  ragwort,  on  the  7th 
Jane. 

Enpithecia  expallidata. — Mine  Head. 

isogrammata. — Glengariff. 

castigata. — Castletown,  &c. 

virgaureata. — Crookhaven. 

pumilata. — Glengariff,  Yalentia,  &c. 
Pyrauflta     purpuralis. — Glengariff. 
„  ostrinalis. — Glengariff. 

Herbula    cespitalis. — Glengariff  and  Crookhaven. 

Among  the  Micro-lepidoptera  the  following  may  be  worth  record- 
ing:— 

Bepressaria  pastinacella. — ^Mine  Head. 

Sciaphila  perterana. — Mine  Head. 

Bactra  furfurana. — ^Roche's  Point. 

Enchromia  purpurana. — Roche's  Point. 

Orthottenia  antiquana. — Roche's  Point. 

Sciaphila  colquhounana. — Roche's  Point  (a  very  local  species). 

Sericons  littorana. — ^Tramore. 

8coparia  truncicolatis. — Sneem. 

Ephippiphora  argyrana. — Glengariff. 

Lobesia  atricapitana. — Roche's  Point. 
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XIII. — On  the  Dibecttons  of  Maiw  Lines  of  Jointino  obsestable 
IN  THE  Rocks  about  Dublin,  and  theik  Relations  with  aj)jacent 
Coast  Lines,  and  with  Lines  of  Faulting  and  Contact  of  Geolo- 
gical Formations.  (Part  II.)  By  J.  P.  O'Reilly,  C.E.,  Profe6.s(»r 
of  Mining  and  Mineralogy,  Royal  College  of  Science,  Dublin. 
(Plate  I.) 

[Read,  January  28,  1884.] 

In  a  Paper,  read  before  the  Academy  in  February,  1880,*  I  submitted 
a  series  of  determinations  of  directions  of  jointing  obseirable  in  the 
rocks  about  the  Ray  of  Dublin ;  and  by  grouping  them  as  regards 
direction  and  relative  predominance  I  was  able  to  show  that  a  pre- 
dominating direction  of  jointing,  very  frequent  about  Dublin  Bay, 
re))re8ents  very  correctly  tiie  direction  of  the  coast  line  between  Camsore 
Point  and  Wieklow  Head,  the  mean  value  of  these  observed  joints 
being  N.  16°  23'  E.  I  further  added,  **  as  regards  the  eastern  coast 
of  Ireland,  it  may  be  fairly  advanced  that  it  is  represented  by  direc- 
tions which  correspond  to  lines  of  jointing  observable,  in  greater  or 
lesser  number,  about  Dublin  Bay,  and  which  are  as  follows: — 

"  From  Camsore  Point  to  Wieklow  Head,  .     N.  16^  23'  E. 

„     Wieklow  Head  to  Clogher  Head,    .      „     9°  27' W. 

„      Bellagan  Point,  Carlingford  Lough,  |         .go  on/  g 
to  John*s  Point,  Dundrum  Bay,     )    " 

„     Donaghadee    to    Bnice's    Castle,   )        ooon/xir 
Rathlin  Is I   „  J»    11    W. 

**  It  should  be  noticed  that  the  direction  48^  30'  E.  is  almost  ex- 
actly that  of  the  line  of  porphyritic  rocks  so  markedly  characterising 
the  geology  of  the  county  Wexford." 

1  now  proceed  to  detail  a  further  series  of  observations  of  directions 
of  jointing  made  in  the  environs  of  Dublin,  and  from  their  summary 
to  draw  conclusions  as  to  their  relations  with  the  outlines  of  the 
country  and  with  the  adjacent  coast  lines : — 

[The  directiont  are  all  taken  from  N.  nuufnetieJ] 

Sandyford : — 
258  Granite  rocks,  with  well-marked  jointing,  vertical,        .      8°-d°       W. 

^09  ,,  ,,  ,,  ,,  ,,  ,y  ,,  y,  .      l(r— 13        W. 

260  CrosB  jointing IT         B. 


^  Thcb<j  rrQ€€€din(f9^  ser.  ii.,  vol.  iii.,  p.  295. 
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Jointing  in  smooth  face  of  lock  mass  close  to  road  leading 
to  Harold's  Graiige, 47M8* 

45*-46* 

49*-50* 
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it 


it 
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it 
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ii 


it 


it 
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Dizection  of  axis  of  gorge  lying  due  north  of  Three  Bock 
Mountain  summit, 8°-10° 


265 

266 
267 
268 
269 


Slllester  Quarry : — 

Three  joints  in  inclined  face  of  limestone  bed  near  rail- 
way bridge, 

Broad  }  in.  calcspar  joint  in  same  face, 

Calcspar  joint  in  rock  further  west, 


it 


it 


it 


tt 


it 


Close  joint  near  bridge, 


109* 

E 

51*~52* 

W 

32*-33* 

E 

32* 

E 

15* 

E 

270 
271 

272 
273 
274 
275 
276 
277 
278 

279 


280 

281 
282 
283 

284 
285 

286 

287 


Kalahide  Qnarry,  near  Station  : — 

Joint  on  east  side  of  line  at  old  signal  post,    . 

Face  of  joint  in  quarry  on  west  side  of  line,  nearly  ver 

tical, 

Bagged  sparry  cross  joint  at  end  of  this,  nearly  vertical 

Plain  joint,  nearly  vertical, 

Set  of  parallel  joints,  well  marked,  nearly  vertical, 


it 
it 
it 


It 
it 
it 


It 

it 
tt 


a 
tt 
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tt 

it 
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it 
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it 
it 
it 


it 

>> 
it 


Face  of  joint,  about  15  yards  long,  nearly  vertical,  dip 
(as  in  case  of  all  this  series)  about  85*  to  E., 

Yery  broken  and  principal  joint  with  ochreous  filling. 
Strike  of  beds  here,     .        .        .      N»-  70*-72*  W 
„        „        „        .  68*  W 

Dip 18*  towards  N 

Cross  joint  (dipping  N.  at  about  70*),    . 

f»  \  »»  tt  it  •"  Ji      • 

Joint  dipping  E., 

Cross  joint  evidently  principal,  but  not  well  defined  in 
extent, 

Cross  joint  on  east  side  of  railway  (approximatively), 

Cross  joint  on  east  side,  indistinct,  but  evidently  im- 
portant, with  purple  ochre  lining, 

Similar  joint,  about  4  yards  N.  of  last,  with  altered 
ochreous  mass  between, 

Face  of  joint  on  east  side,  broad  and  long,  evidently  a 
continuation  of  a  joint  on  the  west  side  of  railway. 


9*= 


W. 


16'*-16*  E. 

90*  W, 

N"-   S™* 

3*-4*  E. 

1*  E. 

N=-  S=- 

3*  E. 

4*  E. 


81* 

W. 

92* 

W. 

3*-4* 

E. 

86* 

W. 

68* 

W. 

62*-63' 

E. 

67*-68* 

E. 

40* 

E. 
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KalaMde  Quarry,  near  Station — eontinued. 

288  CroBfl  joint,  dipping  north  at  about  65",         ...        86*         E. 

289  „  „  „      (6  yaixla  from  last),  84*         £. 

290  Yertioal  joint  on  east  aide  of  railway,  well  defined,        .  K***  S*' 

291  „  „        west  „  „  „  .        .         y         w. 

St.  Douffloffli'a  Limestone  Quarry : — 

292  On  south  side,  jointing  close  and  frequent,    ...        87*         £• 

293  „  „        well  marked  and  vertical,  .        .     7r-78*      E. 

294  „  joint  vertical,  but  irregular,  broad,  and 

filled  with  ^cspar, 40*-4r      E. 

296  „        „        .,        „        „        „        „        „  .     60*-6l*       E. 

296  Bparry  joint  in  middle  of  quarry,  ,        ...        AT         E. 

Malahlde  Strand : — 

297  About  230  yards  east  of  Bobs  Wall,  MarteUo  Tower,  in 

limestone  beds,  dipping  north  about  20^,  four  calcspar 

joints, 38*         E. 

298  „         „         „         „         „        „         „         „  .      42  30       15. 

299  t$         9t         it         tf        it         If    ft         tt  •    *•     *• 

300  ,t    tt         tt         »t    tt         tt         tt         tt  •    3^     E. 

301  Under  road  in  same  beds, 31*         E. 

302  „        ,,        „  32*         E. 

303  On  flat  boss  of  horizontal  beds  a  set  of  joints,  more  or 

less  sparry, 2r-28*      E- 

304  Cross  jointing  without  spar, 6*         W. 

306  Set  of  sparry  joints,  occurring  at  close  intervals  under 

sustaining  wall  of  road, 31*~32*      E. 

306  Under  old  castle,  and  about  80  yards  west  of  it,  well- 

marked  and  open  joint, 40*-41*      E. 

307  Under  old  castie, 17*         E. 

308  „        „        „        „        „        „        „        „  .     20  -21        Js. 

309  Set  of  big  joints,  with  Dolomite  lining  1}^  in.  thick  at 

close  intervals,  and  running  towards  castie,        .        .     14*-15*      E. 

310  Detached  block  under  castle,  apparently  part  of  a  joint,        14*         E. 

311  Great  joint,  lined  with  belter  spar  and  calcspar  3  in. 

thick,  with  companion  joint  6  ft.  to  west,  causing  a 
gap  in  the  strand,  evidently  a  principal  one ;  40  yards 
east  of  old  castle 3r-32*       E. 

312  Jointing  crossing  these  beds,  and  running  towards  old 

castie ;  broken  and  without  spar,        ....         78*         W. 

313  Another  joint,  a  littie  to  the  east  of  this,        .        .        .     70^-71*     W. 

314  Great  open  joint,  about  100  yards  east  of  castie,    .  41*-42"      E. 

316  Set  of  ''gashes,"  lined  with  calcspar,  and  forming  a 

direction 13*-14*       E. 

316  Directicm  of  <' gashes"  about, 60*-62*      E. 
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Xalahide  Strand — eoniinued. 

317  16  yards  east  of  tbis,  a  set  of  joints,  sparry,  and  one  of 

them  IJ  in.  thick, 31*'-32'»       E. 

318  Thin  jointB  near  these, iS^'-^Q"  E. 

319  Others, 7"-8'  E. 

320  Spairy  and  thick  joint, 4*-6<'  £. 

321  Set  of  five  joints, S^-B"  E. 

322  Crossed  by  others  at, 36'*-36*  £. 

323  160  to  180  yards  south-east  of  old  castle,  sparry  joint, 

yertical,  1}  in.  thick,  very  distinct,   ....      2''-3*         E. 

324  Set  of  spar  and  Dolomite  joints,  1,  1^,  and  2  in.  thick 

at  intervals  of  about  2  ft., T-S*         E. 

325  Set  of  four  sparry  joints,  2  to  4  in.  thick,  well  marked,        14°  £. 

326  Well-marked  sparry  but  wabbling  joint,       ...        42°  £. 

327  Set  of  sparless  joints,  well-marked,  nearlv  perpendicular 

to  beds, '     .        .        .      6°-6*         £. 

328  Well-marked  sparless  joint, 8°  £. 

329  Cross  jointing  of  beds, 12M3^       E. 

Beds  of  Dolomite  coming  on  here,  direction  N^'  92° 
east,  dip  to  north  at  26°,  running  towards  east 
point  of  Lambay  Is.,  finely  jointed  by  joints  at    .        32°  £. 

330  Close  sparry  jointing,  crossing  Dolomite,  and  apparently 

anterior  to  tilting  of  beds, 23°-24°       £. 

331  Jointing  with  Dolomite  lining,  and  evidently  having 

caused  dolomitization  of  beds  where  traversing,        .      3°-4°       W. 

332  Thick  beds  of  Dolomite  here,  from  which  road  metal 

being  obtained.    Dip  towards  north  at  41°. 

333  Thick  8  in.  vertical  Dolomite  joint,   traversing  same 

beds, 8°  £. 

334  Joint  in  the  Dolomite  here, 27°-28°       £. 

335  Portion  of  a  thick,  vertical,  Dolomite  joint,  .  .     24°-26°       £. 

Anticlinal  at  tbis  point,  (  N"-     6r     E.  J   « 
apparent  direction  of  |    „    63^-64"  E.  J  gfo  gQ* 
axis,  .  '    ,,       60°     E. ) 

336  Dolomite  dyke  or  horse,  bounded  on  the  south  side,  ver- 

tical;   the  Dolomite  highly  crystalline,  and  cleaved 

into  small  Rhnmbohedrons, 53°-64''       E. 

Direction  of  beds  of  Dolomite  on  east  side  of  great 
axis  N"*  30°  £. ;  dip  19°  towards  S.E. 

337  Very  close,    irregularly,    branched,    and  well-marked 

Dolomite  jointing,   in    connexion  with  great   main 

joint, 22°-23°       E. 

338  Direction  of  limestone  beds  about  60  yards  south  of 

great  joint, ^'°-  82°-83°  E. 

Dip  to  south  at ,,25° 

339  Traversedby  jointing,  sparry  and  **  gashed,'*  .    23°-24°       E. 

3i0  Jointing  in  contorted  limestone  beds  under  sustaining 

wall  of  road, 19°         W. 

Synclinal  trough  here. 
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Malahide  Strand — continued, 

341  Set  of  Dolomite  beds,  dipping  towardfl  north.  Direction,        SS"*         E. 

342  Great  Dolomite  joint,  ill-defined,  in  shaly  limestone,  19*-2(f      £. 

343  Fault  running  towards  sustaining  wall  of  road,  65*        W. 

(Carrickhill  Tower  just  in  sight.) 

Direction  of  beds  Ka-  92^-93''  £.    Dip  to  north  at 
27". 

344  Jointing  relatively  rare  here,  but  markedly  vertical  and 

without  spar, 16"-ir       E. 

Recurrence  of  Dolomite  beds  here. 

345  Dolomite  joint,  apparently  the  continuation  of  preceding 

one,  evidently  very  extended  and  important,      .        .     IS'-U*       E. 

346  Another   very    important    Dolomite    joint,  here  very 

marked, 33'-34'       E. 

347  Extremely    well-marked,    very    continuous  and  open 

jointing,  largely  intervalled,  cutting  these  beds,      .     ]7°-18*       E. 

348  Accompanied  by  a  system  of  *' gashes,"  filled  with  spar, 

and  running  on  the  west  side  of  it.    Main  direction,  .     52'*-5S*       E. 

349  Crossed  by  open  jointing  at 72'-73*     W. 

350  Two  other  parallel  ''gash"  systems^one  to  the  east, 

with  jointing,  and  the  other  to  the  west,  without, 

having  a  direction, 19**  £. 

These  two  systems  of  main  jointing  block  out  the 
rocks  here  into  great  parallelopideds. 

351  Bedding  nearly  horizontal  here,    and   Dolomite  with 

marked  jointing  at, 3*-4'*      W. 

352  Joint  with  2  to  3  in.  thick  Dolomite  lining,  in  horizon- 

tal Dolomite  shale,   .         .  • !•         W. 

A  parallel  at  5  yards  to  west, „  „ 

353  Joint  to  west  of  last,  8  in.  broad,  Dolomitic  and  irregular,  12°        W. 

354  Another  joint  to  west  of  last,  3  in.  broad,  Dolomitic  and 

irregular, 7*-8°        E. 

355  Close  under  roadway,  2  in.  Dolomite  joint,  looking  to- 

wards Ireland's  Eye, 25°-26*      W. 

^  or  8  other  joints  between  this  and  the  road,  seemingly 
*  parallel,  and  running  towards  the  nose  of  Howth. 

356  Great  fault  here,  Dolomitic  on  both  sides,  with  throw,   .    78^-80^      W. 
Beds  dipping  on  north  side  at  about  30^. 

357  On  shore  side,  in  connexion  with  a  great  joint,  .     56''-^7°      W. 

358  The  Dolomite  on  the  south  side,  thickly  scored  by  thin 

spar  jointing,  at 28'*-28"       E. 

359  The  limestone  beds  coming  in  again,  a  few  yards  to  the 

south  of  fault.     Joints  in  it  at 96°  E. 

360  Great  open  joint  under  road,  at  about    ....        85*         W. 

Here  grey,  crystalline  limestones  occur,  with  "  gash" 
veins,  one  of  which  near  Dyke  gave  ...         4*  W. 

361  Crossed  by  a  set  of  sparry  joints,  short,  and  |  in.  thick,        20*  £. 

362  Another  *'  gash"  vein  system, 7<*-8«         £. 
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363  Cxoesed  by  jointing  without  spar,  ....        74°  E. 

3W  Very  extended  jointing,  forming  a  "  gash''  syBtem  26*-27"      E. 

365  Well-marked  open  jointing,  without  spar  (runniog  to- 

wards Howth  Church), N»-   S»- 

366  Three  "  gash'*  veins  on  road  side  of  last-mentioned,            7'*-8"  E. 

367  Set  of  thin  spar  joints, 7°-8**  W. 

368  Simple  joint  cutting  these, 59''-60''  W, 

369  Thin  spar  joint,  yery  extended, 3°  "W. 

370  Beds  nearly  horizontal  here,  the  spar  joints  frequent ; 

simple  joint  crossing  these  verticidly,         .        .        .    64''-65'*       E. 

371  Set  of  simple  open  joints,  cutting  these  beds;   well- 

marked  and  continuous, 7°-8°        E. 

372  Well-marked  joint,  deep,  crossing  the  beds,  and  dipping 

south  (running  towards  depression  on  Lambay  Is.,     .     72^-73°       £. 

373  Beds  rising  here  towards  south,  and  traversed  by  jointing 

at 14'-16»     W. 

374  Also  by  simple  jointing, N™*   S"' 

(About  100  yards  north  of  Martello  Tower.) 

375  Well-marked  fault  in  these  beds 63'*-64'*      W. 

376  Well-marked  1  in.  Dolomite  joint,  corresponding  to  di- 

rection of  depression, 29''-30''       £. 

377  Dolomite  joint  near  road,  70  to  80  yards  north  of  Tower,        29°  £. 

378  Joint  forming  face  of  rock,  looking  towards  Tower,  24°-25°  W. 

379  Double  joint  (fault)  under  Tower,         ....  62°-63°  W. 

380  Dolomite  mass,  looking  towards  IreUnd's  Eye,              .  24°-26°  W. 

Contact  of  contorted  and  nearly  vertical  shales,  with 
limestone  on  which  the  Tower  is  built. 

Direction  of  it  about,    .        .  N- 96M00°  E. 

„    80°-86°   W. 

Direction  of  vertically  cleaved 
shales,  40  yards  south  of 
Tower,  .     „       93°        E. 

Direction  of  shale  beds,  dip- 
ping north  at  about  70°,     .     „    87°-90°     E. 
f»       »       >t       »»       •     >>      ""         ■«s. 

361  Direction  of  meet  southerly  outcrop  on  the  ''Velvet 

Strand," 80°         W. 

BonalMite  Ooast : — 

382  Joint  in  hoes  of  Cambrian,  60  yards  south  of  MarteUo 

Tower, 42°-43°       E. 

383  Feldspathic  lode  or  vein,  1  ft.  thick,  in  slate,  running 

towards  Lambay  Is., 67°-68°      W. 

384  Same,  near  the  Tower, 80°-85°      W. 

336  Vertical  joint  in  boos  of  slate  rock,  north  of  Tower,  66**         £. 

^  M         »  1}        compact  greenstone,  .    67°-48**       £. 
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Donabate  Coaat — continued, 

*'  Gash**  joint,  filled  with  quartzose  matter,  in  boss  of 
conglomorate,  400  yards  north  of  Tower,   . 

Dyke  in  slate  rock,  looking  towards  Dalkey  Is.,  with  dip 
towards  north  at  about  70"*,        .... 

"Gash"  vein  in  slate  rock, 

Vertical  and  repeated  simple  jointing,  dipping  south  at 
about  70°,  and  crossing  these  rocks,   . 

Well-marked  jointing,  crossing  these  rocks, 


»i 


»» 


fi 


}> 


II 


II 


II 


62'-63*      E. 


Fault,  well-marked,  dipping  north,  and  running  towards 
Tower  on  Ireland's  Eye,  .... 

Fault,  12  to  15  yards  north  of  last  mentioned, 

Great  vertical  feldspar  joint,  crossing  the  slate  rock 
1  ft.  thick  in  places, 

Great  fault  here,  crossing  last -mentioned,  stopping  it, 
and  running  towards  Ireland's  Eye,  . 

Thin,  simple,  vertical  jointing  occurring  here. 

Bagged  vertical  jointing  occurring  here, 

Great  fault  here,  giving  rise  to  a  little  inlet  looking  to 
wards  north  end  of  Lambay,      .... 

Fault  in  cave,  with  well-marked  throw  of  beds,    . 

Great  vertical,  gaping  joint  (beyond  little  creek),  pro- 
ducing a  cave  with  blow  hole ;  looks  towards  stack  of 
Ireland's  Eye, r-8 

Dyke  in  banded  shales  near  Tower 

Great  fault  at  contact  of  slate  rock  with  banded  shales, 
forming  inlet  (conglomerate  mass),     .... 

Inlet,  about  200  yards  south-west  of  Tower,  with  ap- 
proximate direction, 

Old  shaft,  about  100  yards  from  Tower,  apparently  on  a 
fault  running  towards  Baldoyle  and  Sugar-loaf 
Mountain,  Cave  with  fault  running  towards  Howth, 
Carboniferoua  shales,  vertical,  strike  N»*  62'-53'*  W. 

fi    II    II    II    II    II   »»    "^   j^' 

II    II    II    II    II    »i   II    "^   "• 

Jointing  here  sparse  and  unimportant,  .... 


7*^-8 


II 


II 


II 


II 


II 


8*-9* 

29«-30« 

88** 


Fault  with  lining,  dipping  south  at  about  40°, 

Jointing  running  towards  Martello  Tower  on  Fortrane 

shore, 39<»-40» 

Well-marked  fault,  running  to  north  of  Lambay  Is., 

with  slight  dip  to  south 63°-64* 

Well-marked  joint,  producing  a  little  inlet,  .                 .  N"»'   S"» 

Thin  jointing,  running  towards  east  side  of  Howth,  12°-13" 

.  9°-10* 

.  io°-ir 


II 


II 


II 


II 


II 


II 


II 


II 


II 


II 


II 


>» 


II 


II 


II 


Jointing  frequent  and  vertical,  with  spar  lining  in  face 
of  Lambay  Is., 7'-8' 


21' 

E. 

64°-56' 

E. 

26'-27' 

E. 

20° 

W. 

10  -11° 

E. 

7«»-8'» 

E. 

6»-7° 

£. 

67°-68° 

E. 

r-8° 

E. 

83°-84° 

W. 

83°-84° 

W. 

87° 

W. 

27°-28° 

W. 

r-^° 

E. 

45°-46° 

E. 

*o_go 

E. 

20° 

£. 

E. 


E. 

£. 

W. 

E. 

W. 

£. 
£. 
£. 
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BonalMite  Coast — continued, 

416  Fault,  with  cannting  of  strata,  near  Martello  Tower,  4°-^**        W. 

417  Direction  of  strata  here, 72'*-73**      W. 

418  The  beds  here  highly  pitched  (N«»-  60''-70")  and  serrated 

on  the  edges,  by  very  frequent  and  close  jointing,  in 

a  remarkable  manner, 7*'-8''         £. 

419  R^  90  17 

»»  »»  }}  »  l»  l>  »»  >»  .0  —«  £<. 

420  This  character  continues  to  show  itself  in  the  remarkable 

Buccessson  of  beds,  which  continue  round  N.  to  the 
conglomerates,  forming  the  entrance  to  Rush  Harbour, 
which  evidently  corresponds  to  a  line  of  jointing,  76''-76'*      W. 

421  On  the  north  side  of  the  harbour  the  limestone  lies  flat, 

or  at  low  angles,  and  presents  sparry  jointing  at  63^-64°       E. 

[At  the  northern  extremity  of  Bush  Strand,  the  strata 
nearly  Tcrtical,  with  chert  cores  (Dip  to  K.  at  80°). 
Direction  N»-  80''  E-] 

422  Fault  cutting  the  shales  here  with  slickenside,       .        .     23^-24''     W. 
*23  „         „        „   chert  beds, 26'-26'       E. 

424  Fault  crossing  these, 76'-76'      E. 

425  A  spary  joint  crossing  these,  .....     2r'-28*'     W. 

426  A  set  of  highly-contorted  beds  hero  undergoing  marked  de^ 

composition,  apparently  from  ozydation  of  iron  pyrites ; 
eyidently  in  some  way  connected  with  the  stream  which 
comes  in  here,  and  which  presents  two  directions,  one    28°-30°     W. 

427  And  another,  giving  rise  to  a  well-marked  ravine,  73°-74°      W. 

Direction  of  beds  under  Giant's  Hill,  N«»-  88°-90°  E. 

428  Two  or  tbree  sparry  joints  crossing  these  at  the  north- 

east extremity  of  little  bay  or  inlet,  ....     25^-26°     W. 

429  Thick  jointing,  repeated,  crossing  north-east  end  of  bay, 

in  direction  of  Bush  point, 2''-3**         E. 

430  Direction  of  beds  here  (quite  vertical),  ....     75°-76*     "W. 

Here  Brook's  Inlet  intervenes  with  synclinal  trough, 
on  the  north  side  of  inlet  beds  dip  to  south  at 
40'-46". 

431  Heavy  jointing  traversing  Drumanagh  promontory,  6^-7°         E. 

On  the  western  shore  of  the  Inlet  (Bearing  Well 
Inlet)  the  chert  beds  are  decomposed  as  at  north  end 
of  Bush  Strand,  with  strong  indications  of  manga- 
nese and  purple  ochre. 

432  Mass  of  Dolomite  on  south-east  side  of  Drumanagh  pro- 

montory, looking  towards  Lambay  Island,  .        .    26^-27*'     W. 

433  The  beds  south  of  the  Martello  Tower,  dipping  south  at 

30*^-40°.     Jointing  in  these  beds,       ....     34^-36°     W. 

434  Great  fault  under  Martello  Tower,  3  ft.  thick  in  places, 

being  a  conglomerate  of  limestone  boulders,  cemented 

bycalcspar, 33^-34°     W. 

>i  Parallel  companion  joints  close  to  this,  some  of  them 

strongly  marked,      ........  ,, 

435  Croaaed  by  Tertical  jointing, 55°-^6<>       E. 

^36  Bepeated  jointing  on  north  side  ol  fault,  .    32^-33*"      W. 
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DonalMite  Coast — continued. 

Freqnont  and  close  jointing  on  sooth  side  of  Loog^ 
bhinney, 

North-east  end  of  Lough  Shinnej,  fault  with  filling  of 
boulder  conglomeratei  badly-defined, 

Another  joint  to  west  of  last-mentioned. 

Farther  north,  near  limekiln, 

Bed  of  Dolomite  corresponding  to  a  saddle- back, 
about  150  yards  north  of  litnalrilii  and  approximate 
axis,  N«-  65^-56^  W. 

Cross  jointing, 

Occurrence  here  of  frequent  jointing,    .... 

Joint  in  connexion  with  slate  claj  boulders  and  conglo- 
merate beds, 

(The  boulders  apparently  of  Siluhan  or  Cambrian 
formation.) 

Great  open  joint,  accompanying  this,  and  repeated, 

Jointiog  repeated  and  Dolomitized,        .... 


2»-3' 


^JT 


It 


»» 


♦> 


»» 


Crossed  by  a  well-marked  fault, 

Frequent  jointing  here  (200  yards  south  of  old  house;,  . 

Very  long  open  joint  here, 

Jointing  thin,  with  Dolomite  filling,      .... 

(About  100  yards  south  of  old  house.) 

Cave  or  open  joint,  with  conglomerate  filling,  in  lower 
part  undergoing  decomposition  (an  old  level  apparently), 
the  rock  outside  cave  very  much  jointed,    . 

Cross  jointing, 

Near  old  house, 

At  old  house, 

Clay -slate  conglomerate  beds  come  in  here,  with  joint- 
ing, well-marked,  cutting  these,  and  running  towards 
Shenick's  Island, 

Another  set  of  joints  here, 


>» 


»» 


»> 


it 


Beds  of  Dolomite,  dipping  north  by  east,  and  traveitied 
by  Dolomite  joints  (about  1  mile  from  Skerries, 

Joints  in  beds  under  Dolomite, 

limestones,  f  mile  south  of  Skerries, 


1 


u 


l> 


It 


11 


frequent, 


»i 


I) 


well-marked  and  vertical, 
and  repeated, 


If 


£. 


28^-29'      TV. 
28'         W. 


i(r-ir     E. 


£. 


18M9' 

E. 

24'*-25' 

E. 

270 

E. 

3r-32' 

E. 

13»-14^ 

E. 

47*-48« 

W. 

24'-26'' 

£. 

13'-14* 

E. 

56' 

W. 

64*-^5^ 

W. 

27'-28» 

E. 

34''-36'' 

E. 

29''-30» 

W. 

14^-15* 

W. 

14°-16" 

E. 

8»-9« 

W 

6°-7' 

w. 

20*-21'» 

E. 

34'-36» 

E. 

6»-6** 

E. 

34'-36» 

E. 

2''-r 

E. 

28°-29'» 

E. 

26'»-2r 

E. 

31* 

E. 
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DonatMite  Ooaat — continued. 

469  Lon^  joint,  somewliat  wabbled  in  limestone,  with  Dolo- 

mite lining,       ........  60°  W. 

470  Freqaent  jointing,  croesmg  beds  \  mile  from  town, 

opposite  Sbenick's  Island, BO""  E. 

Dodder  Biver,  near  Donnybrook  : — 

[Direction  of  beds  in  riyer,  about  100  yards  to  south  of 
foot-bridge,  N«»-  64''-66=*  E.    Dip  to  east  at  60'-70^] 

471  Freqaent  jointing,  crossing  these  beds  just  below  the 

weir,  yertical,  or  only  slightly  inclined,              .■        .  42''-43*'  E. 

472  Frequent  and  nearly  vertical  jointing,  crossing  bed  of 

river, ee^-e?"  W. 

473  The  beds  at  weir  dipping  towards  south-east  at  about  20''. 

The  fall  in  the  bed  of  the  river  produced  by  a  series  of 

joints  or  faults  running 60°  E. 

474  „  „  „  „  „  „  ,,  „  .  66°-67°  E. 
4'w  »>  t»  »  f>  »f  i»  >»  »»  ^0  It. 
476          Croeeed  by  jointing  at 78**  W. 

478  „        „        „        „        „        „        ,,        ,,             .  78°-79*  w. 

479  Above  pond  at  Clonsilla  Bridge,  in  flat  beds  of  river,     .  37°-38°  E. 

480  Under  wall  of  old  quarry, 22°-23°  W. 

481  „.,.,„ 7°-8°  W. 

482  „        „        „ 16'-17°  W. 

483  Galespar  joint,  crossing  river  bed,          ....  30°-3r  E. 

484  >»»»        11        f»        >»••••         •  82*  E. 

48o  Dolomite  joint  in  bed  of  river,  about  60  yards  north  of 

old  Milltown  Bridge, 30^30'  E. 

486  Do.,      do.,      1  in.  and  2  in.  thick  joints,  frequent  and 

close;  16  to  20  observable  in  the  river  bed,                 .  3r-32°  E. 

487  Jointing  without  spar,  and  jagged,         ....  63°-64°  E. 

488  „       well-marked,  extended,  and  frequent  in  bed  of 

river  under  old  Milltown  Bridge,  32°  E. 

WorthlTigton  Quarry,  GKollaretown  Bridge,  Grand  Oanal: — 

iOA        ( Great  cakepar  lode,  9  in.  thick,  cutting  beds,                 . )  eio_j;9o  -p 

Jift        {     Direction  of  beds,  N«- 54''-66°  W J  roo  rI  -S* 

""        I     Dip  to  south-west  about  20° )  62 -63  Ji. 

491          Crossed  by  thin  jointing, 6°  E. 

4«             „        „        „        , 25°-2r  W. 

«3              „        ,,        „        „ 28°-29°  W. 

*^              „        M        »        » 4°-6°  W. 

495  Joint  in  old  quarry  (Meade's), 6r-62°  W. 

496  Face  of  jointing,  well-marked,  .  *  .  2°-3°  E. 
*97         Cross  jointing  on  south  side, 78°-79*»  W. 
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Baheoy  Quarry : — 

498  Face  of  joint  irregular,  about 92^         £• 

499  Face  of  joint  near  south  side, V-^        E. 

600  Joint  on  south  side, 43'-44'      E. 

Palmerston — Quarries  of  the  Asylum: — 

601  Beds  dipping  south  at  about l^'' 

602  Face  of  jointing, 34--36''  W. 

603  WeU-marked  face 38"»  W. 

604  Crossed  by  jointing  at 26''-27"  E 

605  Jointing  having  probably  given  rise  to  bank  of  river,     .  88*  W. 

606  Another  joint, 38*  W. 

607  „        „  37*        W. 

608  „ 87*-88*     W. 

609  Jointing  close  and  frequent,  cutting  beds  near  house,  41*-42*      E. 

610  Jointing  crossing  this, 41*        W. 

611  „        „        , 40*        W. 

612  „        „        „ 40*        W, 

613  Crossed  by  jointing  at 61*^2*      E. 

614  Andjointingat 41*-42*     W. 

616  Sparry  face  of  jointing, 61"-62*      E. 

[Direction  of  trough  of  valley  of  Liffey  as  seen  from 
house  terrace,  N»-  46*  47*  W.] 

liuoan — Spa  in  Vesey  Demesne: — 

616  Jointing  on  path  south  of  Spa, 7*-8*        £• 

617  Crossed  by  jointing  at 88*-89*      E. 

618  Face  representing  jointing,  having  given  direction  to 

river  here, 31*-82*     W. 

619  „        „        „        „        „        „        „        „  .     28*-29*     W. 

620  At  weir  in  the  park,  edge  of  beds  forming  bank  of  river ; 

a  joint  face, 2*-3"       W. 

621  Crossed  by  repeated  jointing  at 63*-64*     W. 

liucan — ^Vesey  Demesne: — 

Direction  of  beds  on  road  through  de- 
mesne, near  Leixlip  Bridge,  about      .        30*  £. 
Dip  to  west  at  about  60*. 

Old  quarry  on  north  side  of  river,  beds  \  6S*-64*  £. 
very  contorted.  Direction  of  fnHs  on  |  27*-28*  E. 
west  side  of  quarry,  .  )      27*  E. 

Beds  at  Anna  Liffey  Mills,   .  .    44*-46*      W. 

Dip  towards  river. 

Woodlands: — 

622  Face  of  rock  on  left  of  path  from  gate  house,  32*-S3*      £• 

(Continues  along  the  side  of  stream  northwards.^ 

623  Lead  mine,  opened  on  a  joint, 20*         £• 

624  „         joint  crossing  this 8*  E. 
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Woodljuids — continued. 

526  Cross  jointing, SS**         W. 

526  Lsrge  joint  in  rocks,  near  Hermitage,   ....    ST^-SS""      W. 

527  Great  face  of  rock,  near  gate  bonse,  on  east  side,    .  17°-18°       E. 

(The  bedding  dipping  slightly  towards  north  at  a  low 
angle.  The  shaft  for  lead  sunk  to  130  feet  from 
surface,  a  level  driven  150  feet  long  on  main  joint. 
Black  iron  pyrites  shales  at  bottom.  The  rock 
highly  loaded  with  crystalline  quartz.) 

528  Between  the  two  shafts  nearest  river,  the  diroction,  65°-66^       E. 

Bathffar  Quarzy: — 

529  Face  of  jointing  frequent  on  east  side  under  main  road- 

way  32^-33°       E. 

530  Jointing  frequent  and  close  in  mass  of  rock,  supporting 

the  engine  and  pumps, 43°-45^       E. 

531  „        „        „        „        „        „        „        „  .     33®— 34®       E. 

532  On  north  side  of  quarry,  jointing  forming  face  hero,  68'^-70®       E. 

533  Thick  sparry  jointing,  cutting  south  side  vertically,       .    32°-33®       E. 

LeixUp:— 

Direction  of  bed  in  river,  near  bridge,    .    46''-46°       E. 
Dip  to  west  at  about  30°. 

534  Jointing  in  quarry,  east  of  Salmon  Leap,  37®  '       E. 

535  „        „        „        ,,        „        „        „        „  .     30®-33®       E. 

Direction  of  beds  in  this  quarry,    .  42^-4 3®       E. 

Dip  about  30''  towards  river  bed. 

536  Near  the  Leap,  face  of  joint  forming  margin  of  river 

(weU-marked), 14®-16®       E. 

537  „        „        „        „        „        „        „        „  .     16"— 17®       E. 

538  Jointing  in  beds  within  50  yards  of  Leap  (sparry),  52''-53®     W. 

539  „       ,  „        ,,         ,,        ,,         ,,         ,,         ,,  .     53  —64        w. 

540  Crossed  by  rugged  sparry  jointing,        ....     17®-18®       E. 

(Seamed  or  "gash"  jointing  in  the  beds  hero.) 

541  Cross  jointing, 2®-3®  E. 

542  Jointing,  not  sparry, 66^  E. 

543  Jointing  in  quarry  outside  town,  on  road  to  Maynooth,  .  25°-26  W. 

Feltrlm  Quarry,  near  Kalahide: — 

544  Jointing  near  road, 47®-48®       E. 

545  „         „ 28®-29®      W. 

546  Vertical  joint  in  quarry,  well  marked  and  showing  copper 

ore, 38®-39®       E. 

-^-         I  Great  rough  face  in  old  part  of  quarry,  to  the  east,  evi-  J      ggo         to- 
.>48         I      dently  representing  a  main  joint  system,   the  face  >  q2'>_93o      w' 
(     broken  and  scarred  by  jointing,       .         .         .        .  ) 

549  Great  joint,  filled  with  brown  clay,  and  associated  with 

a  system  of  parallel  and  close  joints ;  vertical,    .  43®-44®       E. 


128 


650 


661 

662 

663 
664 
666 
656 
667 
558 
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Feltrlm  Quany,  near  Hffal ah Ide— wn/tmigrf. 

Cromed  by  a  clay  joint,  Teitical  and  markedi 

[Connected  with  this  jointing  ia  found  a  mau  of  blaek 
crystalline  Dolomite,  well  marked.] 

Joint  cutting  the  face  of  the  quarry,  and  marked  by 
presence  of  Malachite  and  Cuprite 

Joint  further  to  west,  also  bearing  copper  ore,  and  form- 
ing a  Dolomite  mass, 

Joint  further  west, 


or 


41*-42' 


If 
>t 


>i 


West  side  of  quarry,  finequent  jointing  ;  one  giving 
Face  of  joint,  with  brown  earthy  filling, 


43'- 
40"- 46** 

46'-4r 
47'-48" 


£. 

E. 

E. 

E. 
W. 

E. 
W. 


659 
660 
661 
662 

663 


Klmmavo  Quarry: — 

Sparry  jointing  under  wall  of  road,       ....    39"-40" 

Frequent    „        „        „        „  ....        40" 

Dolomite  face,  eyidently  part  of  a  main  joint,  .    4r-42" 

On  west  side  of  quarry  a  well-marked  Dolomite  jointing 
with  Dolomite  mass  on  either  side,  vertical  and  re- 
peated,  42"-43" 

Crossed  by  jointing, 66" 

Direction  of  beds,  N—  64"-66"  W. 
Dip  to  south  at  about  12" 


£. 
£. 
E. 

E. 
W. 


Onunlin  Sand  Quarry: — 
564  Direction  of  rib  in  face  of  quarry,  on  west  side, 


.    68"-70"      W. 


666 

666 

667 

668 

569 

670 

671 

572 

673 

674 

676 

676 

677 
578 


Oork — Quarry  to  East  of  Queen*  a  OoUe^a : — 
St.  Gall  Abbey  laneway,  on  east  side ;  face  of  joint 


19 


f9 


tr 


tt 


*t 


tf 


*i 


»f 


On  west  side  of  laneway,  face  of  joint. 


If 


tf 


It 


>> 


ft 


99 


It 


tt 


II 


It 


II 


II 


Large  face  of  joint  at  top  of  lane, 

„        II        It        It        tt         on  east  side. 
In  quarry-hole,  St.  Gall  Abbey,  N«-  83"  W., 


It 


It 


It 


It 


It 


II 


It 


Large  quarry  to  east,  great  open  jomt. 
Well-marked  joint,  partly  open. 


It 


19 


It 


11 


It 


(On  east  side  in  old  quarry,  well-marked  set  of  joints,  to 
east  of  projecting  mass  of  brownish  Dolomite, 


) 


12"-13" 

E. 

18"-19" 

E. 

8" 

E. 

11"-12" 

E. 

13" 

E. 

12" 

E. 

13" 

E. 

9r 

E. 

8"-9" 

E. 

13"-14" 

£. 

22" 

£. 

12" 

E. 

12^-13" 

E. 

10"-15" 

E. 
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Clasnfyiiig  these  directions,  and  separating  them  into  east  and 
west  magnetic  directions,  the  following  results  are  obtained: — 


Naof 

Magnetic 

LOCAUTY  OF  OCCURRENCH 

«    Bcarias 
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It 
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>» 
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tt 
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»» 
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2'30' 

E. 

tt 

Shore. 
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N- 
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tt 

tf 
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N- 
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»> 

it 
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N»- 

gm* 

Donabate  Coast. 
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2°  30' 

E. 

yy 

437 

2°  30' 

E. 

>> 

465 

2^30' 

E. 

») 

496 

2»30' 

E. 

Worthington  Quairy.              | 

541 

rz(f 

E. 

Leixlip. 

553 

rzv 

E. 

Feitnini 

luairy. 

Obssrvations. 


The  magnetic  rariation  for 
Dublin,  1883,  ib  taken  at 
^     W.  21'  20',   as  deduced 
from  Admiralty  Chart. 


Number  of  Directions  observed,  20. 
36*  30'  4"  20  =  2*  4'  mean  value.    True  bearing,  19"  16'  W. 
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If 
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ff 
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E. 

ff 
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Tdff 

£. 

ft 
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ff 


Five  joints. 
Frequent. 


Frequent. 

Very  frequent ;  so  frequent 
as  to  be  practically  count- 
less. 
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No.  of 
Jointing. 

419 
431 
442 
443 
463 
491 
499 
616 
624 


Proceedings  of  the  Royal  Irish  Academy. 


Magiietic 
Bearing. 


6°  30' 

6*30' 

10°  30' 

8°  30' 

6° 

6° 

7^30' 
7^*30' 

8° 


E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 


Locality  of  occl'rrence, 

Donabate  Coast. 
»» 

Lough  Shinney  Coast. 


Observations. 


i> 


»i 


>» 


Gollerstown  Bridge  Quarry. 
Raheny  Quarry. 
Lucan. 
Woodlands. 


Number  of  Directions  observed,  34. 
267°  V  34  =  7*  33'  mean  value.    True  bearing,  13°  47'  W. 
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344 
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15° 
15°  30' 
14°  30' 
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13°  30' 
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12°  30' 
16°  80' 
13°  30' 
13°  30' 
13°  30' 
14°  30' 
14°  30' 
16°  30' 
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E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 


Cork  College  Quarries.    NoTE.—Thesc  directions  are  really  pa- 

rallel    to    those    observed   about 
"  "  Dublin  since —  ^ 

DifF.  of  Long.,    .     .    .    .    «•  i8 
Excess  of  magnetic  varia- 
tion over  that  at  Dablin,  y}^ 

Total  Difference,      .    4*'  45' 

This  added  to  mean  direc-  ^ 

tion  for  Dublin,  ....    7^31 

Gives  for  Cork,    .    .  w^i^ 

Set  of  joints. 


It 

yt 
ft 
tt 
tt 


Number  of  Directions  observed,  11. 

Ml  =  11°  43'  E.     True  bearing,  12°  6'  W. 


Killester  Quarry. 
Malahide. 


Set  of  joints. 

Set  of  ioints. 
Set  of  lour  joints. 


Lough  Shinney  Shore.  Frequent. 


ti 


It 


Leixlip. 


i» 


tt 


tt 


tt 


tt 


Number  of  Directions  observed,  14. 
201°  30'  -M4  =  14°  23'  £.  mean  value.    True  bearing,  6°  67'  W. 
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19°  30' 

E. 
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17°  80' 
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E. 
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21° 

E. 

404 

20° 

E. 
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18°  30' 

E. 
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461  Wdff  £. 

625  20*  £. 

627  ir  30*  E. 

640  ir  30'  E. 


NamlMr  of  Direet&ont  obterrtd,  10. 
191*  ^  10  » 19*  r  E.  nMa  yhIm.    Ttim  bearing,  1*  14'  W. 
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20°  30* 

£. 

Malahide  Coftst. 

361 

20" 

E. 

fy                y> 

338 

2V 

E. 

Donabate  Coast. 

404 

20" 

E. 

»                yy 

461 

20*30' 

E. 

Skerries  Coast. 

Komber  of  Directions  observed,  6. 
102*  -^  5  =  20*  24'  E.  mean  yalae.    True  bearing,  0*  66'  W. 


331  23*30*  E.      Malahide  Shoro. 

335  24"  Sa  E. 

338  22*  30*  E. 

339  23*  30'  E. 


tt  tt 


423      25*30*       E.      Bush  Coast. 

445     24*  SO'       E.      Lough  Shimiey  Coast.  — 

450      24»30'       E.  „  „  „  — 

Number  of  Directions  observed,  7. 
168*  30*  ^  7  =  24*  -04'  mean  value.    True  bearing,  3*  44'  E. 
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669  89-30'  E.  Kimmage  Quarry.  - 

660  40-  E.  ,  ,,  - 

661  41«30'  E.  - 

662  42-30'  E.  „  „'  _ 

Number  of  DireotionB  obflerred,  26. 
1026-  -r  26  =  41-  mean  yalue.    True  bearing,  19"  40'  E. 


296  47"  E,  St.  Dolough's  Quarry. 

402  45- 30'  E.  DonabateCoast. 

644  47*30'  E,  Peltrim  Quarry. 

667  46-30'  E. 


»  »t 


Number  of  DirectionB  observed,  4. 
186-  30*  -r  4  =  46-  37'  E.  mean  value.    True  bearing,  26-  17'  E. 


315  61-  E.      Malahide  Coast. 

318  48-  30'  E. 

337  63-  30'  E. 

348  62-  30'  E. 

389  64- 30*  E.      Doiibate  Ciwt. 

421  63-30'  E.            „           „                                                _ 

473  60-  E.      :;      ;;                       _ 

489  63-30'  E.      GoUaistown  Bridge.  — 

490  62-30'  E.  „  *^  _ 
613  61-  30'  E.  Palmerstown.  "  — 
616  61-30'  E.               „                                                        _ 

Number  of  Directions  observed,  11. 
672-  30  -M 1  =  62-  -02'  mean  value.    True  bearing,  SO*  42*  E. 


303  2r30'  E.      Malahide  Coast. 

334  27^*30'  E. 

368  27-  30'  E. 

364  26-  30'  E. 

376  29-  30'  E. 

377  29-30'  E. 

390  26-30'  E.      Donabate  clJast. 

407  29-30'  E. 

446  27'*  E.      Skerries  Coit. 

464  27'*  30'  E. 

466  28-  30'  E. 

467  26-  30'  E. 
604  26-30'  E.      Paliersto^. 


»»  »» 

»»  M 


f»  It 

»»  »» 


Number  of  Directions  observed,  13. 
369-  30'  ^  13  =  27-  39'  E.  mean  value.    True  bearing,  6-  19'  E. 


O'Beillt— On  Jointing  in  Bocks  about  Dublin^  Sfc.     133 
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267 

32-30' 

£. 

Killeflter  Qnany. 

268 

32- 

E. 

»           *t 

301 

3r 

£. 

Malahide  Coast. 

302 

32" 

£. 

tf              y* 

305 

3r30' 

£. 

tf              ft 

311 

Sl'SC 

£. 

»»              tf 

317 

31-30' 

£. 

ft              }» 

330 

32» 

£. 

t*              ft 

346 

33"  80' 

£. 

ft              ft 

441 

32*  SO* 

E. 

Bmniaiiagh  Coast. 

447 

srao* 

£. 

ft             >t 

468 

31* 

£. 

»             ft 

483 

30°  30^ 

£. 

Donnybrook,  Dodder  Eir 

484 

32* 

£. 

*i                 »>          tf 

485 

31*30' 

£. 

ft                 tf          It 

486 

31*30' 

E. 

t»                 ft         ft 

488 

32* 

E. 

Old  Milltown  Bridge. 

522 

32* 

£. 

Woodlands. 

529 

32*30^ 

£. 

Bathgar  Quany. 

531 

33*30' 

£. 

ti            >t 

533 

32*30* 

£. 

»t           tt 

535 

31*30' 

£. 

Leixlip. 

455 

34*30' 

£. 

Skemes  Coast. 

462 

34*30' 

E. 

ft          ft 

464 

34*30' 

E. 

tt          ft 

322 

36*30' 

E. 

Malahide  Coast. 

About  17  joints  hero. 


Number  of  DirectionB  obeerved,  26. 
MV'-r  26  =  31*  68f  E.  mean  value.    True  bearing,  10*  38'  E. 


435     66*30'       E.      Drumanagh  Promontorjr.  — 

474  56*  30'       E.      Donnybrook,  Dodder  Biver.  — 

475  56*30'  E.  „  „  tt  — 
528  56*30'  E.  Woodlands.  — 
542  56*  E.  Leixlip.  — 
S55     58*            E.      Feltrim  Quarry.  — 

Number  of  DirectioDS  obserred,  6. 
336*  3(/  -^  6  =  66*  '05'  E.  mean  yalue.    True  bearing,  34*  45'  E. 


285  62*30'  E.  Malahide  Station  Quarry.  — 

296  60*30'  E.  St.  Dolough's  Quarry.  — 

387  62*30'  E.  Donabate  Coast.  — 

470  60*  E.  Skerries  Coast.  — 

Number  of  Directions  observed,  4. 
246*'  T  4  =  61*  E.  mean  value.    True  bearing,  39*  40'  E. 
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OBSERVAnOMl 


No.  of            MaCMHic 
Joindac.           BcuinK. 

LOCAUTY  OF  OCCUMUMUL 

286      67'  30' 
370      64'  SO' 
386      65' 
386      67'  30' 
395      67'  30' 
632      68'  30' 

E. 
E. 
£. 
£. 
£. 
E. 

Malahide  Station  Qattry. 

,,        Coast 
Donabate  Ckwflt. 

>»           t> 

tf           f* 

Number  of  Directiolu  obaerredf  6. 

400'  30*  -r  6  =  66'  46'  E.  mean  Talne.    Troa  beanng,  46'  2&  £. 


363 

74' 

E. 

Malahide  Shore. 

372 

72' 30* 

£. 

»f           It 

424 

76' 30' 

E. 

Donabate  Coast 

260 

77' 

E. 

Sandjford. 

293 

77' 30' 

£. 

St.  Dolough's  Quarry. 

Nomber  of  Directions  observed,  5. 
376'  30'  -f  6  =  76'  18'  £.  mean  value.    True  bearing,  63'  68'  £. 


288  86'  £.      Malahide  Station  Quarry.  —  m 

289  84'  E.  „  „  „  — 
341      86'             £.      Malahide  Shore.  — 

Number  of  Directions  obsenred,  3. 

266'  -r  3  =  86'  E.  mean  value.    True  bearing,  63'  40'  £. 


270 

90* 

W. 

Malahide  Quarry. 

281 

92' 

w. 

Malahide  Coast 

283 

86' 

w. 

>»           >) 

292 

93' 

w. 

St.  Dok>ugh*8  Quairy. 

399 

87' 

w. 

Donabate  Coast. 

397 

90*  30' 

w. 

»           ») 

408 

88' 

w. 

>*           11 

606 

88' 

w. 

Palmerstown  Quarry. 

608 

87' 30' 

w. 

11               11 

617 

91' 30' 

w. 

Lucan. 

647 

89' 

w. 

Feltrim  Quwry. 

648 

92' 30' 

w. 

11           11 

498 

88' 

w. 

Raheny  Quairy. 

660 

92" 

w. 

Feltrim  Quarry. 

Number  of  Directions  observed,  14. 
1266'  -I- 14  =  89'  38'  W.  mean  value.     True  bearing,  i  ^J^  %^, 


O'Beilly — On  Jointing  in  Rocks  about  DubKn,  Sfc,     135 

Naof  MtglllltH  LOCALrnr  OP  OCCUKIUUffCB.  OBSBRVA-nOM 

Joia  'm^ 


a  it 


280  81'  W.  Malahide  Station  Quarry. 

312  78'  W.  Malahide  Coast. 

366  79^  W. 

358  84*  W. 

359  86'  W. 

381  80'  W.  „            „                                               — 

384  82**  30'  W.  Donabate  Coast.                                         — 

389  8^30'  W.  „            „                                               — 

476  78*  W.  Doonybiook,  Dodder  Biyer.                     ^ 

478  78*30'  W.  „               „            „                         — 

497  7r30'  W.  GoUarttown  Qoany.                                  — 

572  8r  W.  Cork  College  Quarry.                                — 

Number  of  Directions  obsenred,  12. 

97r  -=.  12  =  80^  64'  W.  mean  value.    True  bearing,  |  *^  J*!  ^; 


365 

71- 

w. 

KiUester  Quarry. 

— 

284 

68" 

W. 

Malahide  Quarry. 

— 

313 

70*30' 

W. 

Malahide  Coast. 

— . 

349 

72*80' 

w. 

»>            » 

-~ 

416 

72*30' 

w. 

Rush  Coast. 

— 

420 

76*30' 

w. 

Rush  Harbonr. 

_- 

427 

73*30' 

w. 

Rush  Strand  (North). 
Donnybrook,  Dodder  Riyer. 
Crumun  Sand  Quarry. 

._ 

472 

66*  30* 

w. 

— 

564 

69* 

w. 

— 

Number  of  Directionfl  obsenred,  9. 

639" 

'^9  = 

:  71*  W.  mean  value.    True  bearing, 

/92" 
,87* 

20' W. 
40*  E. 

379     62*30'      W.      Malahide  Coast. 

True  bearing,  83*  60'  W. 


343 

65* 

W. 

Malahide  Shore. 

357 

66*30' 

w. 

it           >» 

368 

69*30* 

w. 

>»           tf 

383 

6r30' 

w. 

Donabate  Coast. 

452 

66* 

w. 

Skerries  Coast. 

525 

65* 

w. 

Woodlands. 

626 

6r30' 

w. 

}» 

563 

66* 

w. 

Kimmaice  Quarries. 

Fault. 


Number  of  Directions  observed,  8. 
453^  V  8  =  66*  37'  W.  mean  value.    True  bearing,  77"  67'  W. 
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No.  of  Magnetic  LOCAUTY  OF  OCCURJIBIICB.  OBSE»VATIOMa 

Jilting.  Bearing. 

261  47"  80'  W.  Sandyford.  — 

262  46°  30'  W.              „  — 

263  49' 30'  W.  „  — 
449  47*  30*  W.  Lough  Slimney  Coast.  — 
656  48*  W.  Feltrim  Quany.  — 
668  47*80'  W.            „           „  — 

Number  of  DiiectionB  obseired,  6. 
286*  30*  -^  6  =  47*  86'  W.  mean  Talue.    True  bearing,  68*  66'  W. 


603 

38* 

W. 

Palmentown 

606 

38* 

W. 

607 

37* 

w. 

610 

41* 

w. 

611 

40* 

w. 

612 

40* 

w. 

614 

41*  30' 

w. 

Number  of  Directions  obterred,  7. 
276*  30'  ^  7  =  39*  21'  "W.  mean  value.    True  bearing,  60*  41'  W. 


433  34*  30'  W.  Drnmanagh  Promontory.  — 

434  33*30'  W.  „  „  — 
436  32*30'  W.  „  „  — 
602  34*  30'  "W.  Palmentown.  — 

Number  of  Dixectiona  obsenred,  4. 
136*  V  4  «  33*  46'  W.  mean  value.    True  bearing,  66*  -06'  W. 


400  27*  30'  W.  Bonabate  Coast.  — 

426  27*30'  W.  „            „  — 

426  29*  W,  „            „  — 

432  26*  30'  W.  Drumanagh  Coast.  — 

439  28*  30'  W.  Lough  Shinney  Coast.  — 

440  28*30'  W.  „  „  „  — 
466  29*  30'  W.  Skerries  Coast.  — 

492  26*  "W.  Gollarstown  Bridge.  — 

493  28*30'  W.  „  „  — 
619  28*  30'  W.  Lucan.  — 
644  28*  30'  W.  Feltrim  Quarry.  — 

Number  of  Directions  observed,  11. 

308*  30'  -r  11  =  28*  -02'  "W.  mean  value.    True  bearing,  49*  22'  "W. 


356      25*  30'      W.      Malahide  Coast. 
378      24*30'      W.  „  „ 

380      24°  30'      W. 


»»  >i 


422      23°  30'      W.       Rush  Coast. 
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428     25«  3(r      W.      Giant's  HiU,  Ruah  Coaat.  — 

479      22^30'      W.       Clonailla  Bridge.  — 

^3     26*30'      W.      Rathgar  Quarry.  — 

Number  of  Directioiis  obsenred,  7. 

nv  30'  :i-  7  =  24*  30'  W.  mean  value.    True  bearing,  46'  lO*  W. 


258  8*30'  W.  Sandyford. 

269  10»30'  W. 

270  9*  W.  Malahide  Station  Quarry. 
291  K*  "W.              „             „           „ 
304  6*  W.  Malahide  Coast. 


»»  »» 


367       r  30*      W. 

439       8"30'      W.      Lough  Shinney  Coast. 

460  6^    3V  W^.  ,y  yy  ff  — 

481       r30'      "W,      Dodder  River  (Milltown).  — 

Number  of  Directions  observed,  9. 
72*  -^  9  =  8*  W.  mean  value.    True  bearing,  29'*  20'  W. 


467      W30'      W.      Skerries  Coast.  — 

353     12*  W.      Hakhide  Coast.  — 

373      14*  SO'      "W.  „  „  — 

Number  of  Directions  observed,  3. 

41*  -f  3  =  13*  39^  W.  mean  value.    True  bearing,  34*  69"  W. 


340      19*  W.      Makhide  Shore.  — 

482      16°  30'      W.      Clonsilla  Bridge.  — 

391      20*  W.      Donabate  Coast.  — 

Number  of  Directions  observed,  3. 

56*  GO'  -r  3  e  18*  30'  W.  mean  value.    True  bearing,  39*  50'  W. 


332       3*30^      W.      Malahide  Coast. 

»»  »» 

it  tf 


351 

3*30^ 

W. 

352 

1* 

w. 

360 

4* 

w. 

369 

3* 

w. 

416 

4*30' 

w. 

494 

4*30' 

w. 

520 

2*30' 

w. 

Donabate  Coast.  — 

Gtollarstown  Bridge.  — 

Lucan.  — 

Number  of  Directions  observed,  8. 

26*  30'  H-  8  =  8*  18*  W.  mean  value.    True  bearing,  24*  38'  W. 

Summarizing  these  results,  comparing  them  with  those  obtained 
in  1880,  and  taking  the  mean  directions  for  the  two  series  of  observa- 
tions, the  annexed  Table  is  obtained,  relative  to  which  the  following 
observations  may  be  made : — 


138 


Proeeedingi  of  the  Royal  Irith  Aeademy. 


o 

H 
U 


H 


« 

Order  of 

Fre- 
quency. 

m 

H 
M 

• 

H 

• 

• 

• 

• 

• 

• 

• 

M 

• 
H 

• 

M 

M 

M 

• 

H 

• 

• 

H 
H 

• 

M 

• 

H 

• 

• 

c 

H 

• 

M 

• 

> 

■ 

■ 

M 

h*^ 

^^1 

lO 

lO 

o 

o 

o» 

eo 

r* 

^ 

00 

*o 

>♦ 

«*- 

d 

^ 

d 

t^ 

o 

■* 

»>• 

d 

$■ 

^H 

d 

•M 

CO 

C4 

C4 

c« 

rH 

^H 

^H 

d 

w^ 

r-l 

PH 

rH 

M 

^ 

t^ 

»o 

»«• 

o 

«-4 

O 

*o 

A 

»^ 

«-4 

to 

»«• 

*o 

A 

A 

» 

<* 

to 

•e 

S 

5 

»o 

04 

C4 

to 

CO 

CO 

«-• 

CO 

to 

to 

"♦ 

rH 

CO 

to 

"* 

"* 

1 

h 

w^ 

«D 

A 

CO 

» 

to 

o» 

"♦ 

o 

eo 

r» 

o» 

to 

O 

^ 

eo 

00 

"* 

1 

w^ 

w^ 

c« 

d 

CO 

CO 

>♦ 

-* 

-* 

AO 

CD 

»>« 

r* 

»« 

00 

00 

51 

*o 

o 

"♦ 

1 

'^ 

o 

00 

o» 

CO 

CO 

1 

»* 

f^ 

-* 

t^ 

1 

o 

00 

w^ 

1 

1 

rH 

^H 

eo 

c* 

w^ 

1—1 

1 

^ 

« 

-* 

r» 

»* 

(O 

00 

s 

a» 

a 

o 

d 

•o 

•— 1 

o» 

t^ 

o 

§ 

to 

VM 

to 

-* 

f-H 

«0 

to 

•o 

•-4 

d 

"* 

to 

to 

*o 

u 

o 

1 

1 

1 

1 

t 

o 

•>4 

«D 

CO 

e» 

-* 

A 

"* 

o» 

«0 

c» 

to 

O 

CO 

r- 

CO 

5 

^H 

•M 

w 

e* 

eo 

CO 

"♦ 

"* 

to 

CD 

r«- 

r» 

00 

fc"^ 

1 

lO 

« 

O 

«o 

09 

a» 

d. 

•O 

d 

>♦ 

O 

f^ 

1 

«e 

r- 

1 

CD 

CD 

d 

^H 

^H 

•M 

^^ 

^•^ 

f-4 

f-4 

rH 

• 

a 

r* 

r- 

'^ 

^ 

CD 

O 

C4 

r» 

r» 

^-1 

d 

d 

"* 

A 

»o 

to 

to 

i"< 

o 

»o 

C4 

C9 

^H 

>♦ 

to 

^H 

d 

•o 

«o 

"* 

rH 

d 

CO 

^-* 

to 

•* 

*« 

i 

1 

o 

1 

1 

v-4 

to 

o 

"♦ 

f-H 

to 

A 

-* 

O) 

eo 

t^ 

^^ 

o» 

o 

00 

^ 

a> 

s 

f-H 

e« 

d 

d 

eo 

CO 

-* 

-* 

lO 

to 

r- 

t* 

00 

00 

H 


H      »< 


00 

eo 


to 

f-H 

"* 

o 

to 

"* 

^ 

CO 

d 

f-4 

VM 

ph 

^H 

t«« 

w* 

eo 

r- 

o 

o 

GO 

»«• 

r* 

to 

w* 

eo 

■* 

CO 

to 

»o 

''J* 

o 

tO 

» 

CD 

eo 

eo 

a» 

A 

r* 

eo 

CO 

eo 

"♦ 

to 

CD 

CD 

r* 

00 

II 

« 

a» 

t<- 

CD 
d 

eo 

CO 

■^ 

to 

1 

- 

1 

f^ 

to 

d 

CO 

^1 

- 

:b 

CO 

a» 

CO 

Oft 

o 

00 

CD 

o 

^ 

to 

o 

to 

>♦ 

•— 1 

d 

d 

to 

CO 

eo 

eo 

CO 

■* 

f-l 

•G 

o 

1 

1 

2 

1^ 

to 

o 

CD 

fi^ 

to 

o 

lO 

00 

w^ 

d 

f-4 

to 

5 

f-H 

•-4 

d 

d 

eo 

eo 

''J* 

CD 

r» 

00 

00 

O'Beiixt — On  Jointing  in  Bocks  about  Dublin,  8fc.     139 

It  will  be  remarked,  in  the  first  place,  that  onfyfive  new  direetions 
have  been  added  to  the  series  of  1880,  and  that  in  the  main  there  is  a 
fair  concordance  between  the  sets  of  directions  observed  in  the  two 
yean.  It  is  presumable,  therefore,  that  were.the  survey  of  the  various 
systems  of  jointang  extended  over  all  Ireland,  the  total  number  of 
distinct  systems  would  be  limited,  and  perhaps  be  not  much  in  excess  of 
tiie  number  observed  in  the  district  to  which  the  present  observations 
apply. 

Considering  the  systems  of  jointing  as  regards  frequency  of  occur- 
rence, the  Table  shows  that  the  most  frequent,  between  Mcdahide  and 
Skerries,  and  indeed  in  the  district  of  observation,  is  N.  13°  50'  W., 
which  is  so  well  marked  and  so  frequent  along  the  coast  of  Donabate. 
This  direction  represents  the  coast  line  at  Skerries  and  the  general 
direction  of  the  coast  between  fiowth  and  Dunany  Point.  It  is  clear, 
therefore,  that  the  most  frequent  direction  of  jointing  in  the  district 
ol»enred  represents  the  neighbouring  coast  line.  The  prolongation  of 
this  direction  represents  the  valley  in  which  runs  the  Newry  canal, 
the  N.  W.  shore  of  Lough  Neagh,  and  the  course  of  the  Bann  river. 
Its  farther  extension  northwards  cuts  the  east  coast  of  Iceland.  A 
parallel  to  this  direction  through  Wicklow  Head  northwards  represents 
the  coast  line  between  this  point  and  Killiney,  and  traverses  a  certain 
number  of  localities  marked  by  the  occurrence  of  earthquakes,  such  as 
Wicklow,  Bray,  Kingstown,  Clontarf,  and,  in  the  extreme  north,  the 
promontOTy  of  Innishowen.  It  would  appear  that  further  inland  this 
direction  is  not  only  observable,  but  remarkable  by  its  frequency  and 
i^^gularity.  Thus  in  the  Memoirs  of  the  Geological  Survey  (data 
and  description  to  accompany  quarter  sheet  45  S.E.,  p.  21)  mention 
is  made  of  **  numerous  well-defined  joints  striking  N.  10°  W.'* ;  also 
in  memoir  accompanying  quarter  sheet  45  S.W.,  p.  23,  describing  the 
district  W.  of  Kildowery  and  Shanballymise,  the  beds  are  said  to  be 
•;  jointed  in  lines  running  either  N.  and  S.,  or  15°  to  W.  of  N."  Also 
in  Memoir  accompanying  sheet  46  N.W.,  p.  20  :  ''  To  the  N.  W.  of 
Drangan,  in  the  townland  of  BaUylusky,  numerous  very  regular 
uid  smooth  joints,  striking  N.  10°  W.,  cut  across  the  beds.  To  the 
sooth  of  this  locality,  and  distant  about  one  mile,  beds  occur,  the  most 
remarkable  feature  of  these  beds  being  '  the  very  regular  manner  in 
vhich  they  are  jointed.'  '  These  joint  planes  have  a  strike  of  N.  and 
8.,  and  E.  and  W.,  varying  occasionally  10°  in  either  direction,' "  &c. 

As  however  all  the  observations  of  dips  and  directions  mentioned 
bj  this  observer  are  given  in  round  numbers,  and  with  approximations 
of  not  more  than  five  degrees,  it  is  evident  that  this  direction  N.  10°  W. 
°^7  ^  in  reality  any  dL-ection  between  5°  W.  and  15°  W.,  and  in  all 
probability  really  represents  that  found  in  the  neighbourhood  of 
Dublin,  if.  13°  50'  W.  This  view  will  appear  to  be  sustainable  from 
the  consideration  of  the  directions  observed  in  the  limestone  quarries 
Mediately  E.  of  the  Queen's  College,  Cork.  Here  may  be  remarked, 
jomting,  both  frequent  and  well-marked,  giving  rise  in  one  place  to 
the  Dolomitization  of  the  beds,  the  mean  direction  found  for  them  was 

^  L  A.  raoc.,  tBB.  n.,  vol.  it. — scmfCB.  U 
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K.  12^*05  W.,  and,  aa  shown,  fully  ooiresponds  to  that  obaerred  about 
Dublin.  The  paralleUsra  is  yery  remarkable,  and  the  veTy  nature  of 
the  joints  in  these  quarries,  very  smooth  and  even,  and  generally  ver- 
tical, corresponds  to  a  similar  character  of  jointing  about  Dublin. 
Similar  jointing  was  observed  in  other  localities  about  Cork.  How 
far  westward  it  can  be  found  present  is  a  question  of  great  interest, 
and  to  a  certain  extent  connected  with  that  of  the  former  extension  of 
Ireland  to  the  West,  since  the  correspondence  of  this  direction  with  a 
marked  coast  line  implies  that  subsidence  took  place  along  these  lines. 
If  this  direction  of  jointing  be  found  prevalent  in  the  S.  W.  of  Ireland 
to  any  marked  extent,  there  would  be  a  fair  ground  for  presuming 
that  the  country  once  extended  in  that  direction,  and  that  successive 
earthquakes,  succeeded  by  subsidences,  have  reduced  it  to  its  present 
configuration.  That  earthquakes  have  taken  place  along  this  system 
of  jointing  in  the  S.  W.  of  Ireland  may  in  some  degree  be  inferred 
from  the  fact  that  a  line  parallel  to  this  direction  connects  Cork  and 
the  neighbourhood  of  Tuam,  at  both  of  which  places  earthquake 
shocks  have  been  felt  in  recent  times.  No  other  line  would  do  so 
with  sufficient  approximation. 

It  may  be  furthermore  remarked  that,  according  to  the  Admiralty 
Chart  of  the  British  Isles  (1879),  a  part  of  the  "  Yidal  Bank,"  which 
limits  to  the  N.  W.  the  plateau  of  the  British  Isles,  presents  a  lineal 
outline  having  this  direction,  and  presumably  corresponding  to  great 
lines  of  subsidence,  having  given  rise  to  the  great  Atlantic  depression 
which  commences  there. 

Finally,  quite  recently  most  interesting  observationa  as  to  the  in- 
timate relation  existing  between  the  jointing  and  earthquakes  in  the 
Salt  Lake  territory,  United  States,  have  been  made,  and  may  be  found 
in  Nature^  No.  732,  vol.  29,  p.  45  (November  8,  1883),  fully  bearing 
out  the  connexion  which  I  here  endeavour  to  establish  for  Ireland, 
and  which  gives  the  study  of  jointing  such  a  real  interest  and  im- 
portance. 

II. — ^The  second  most  frequent  direction  observed,  that  of  20°  1 6'  E., 
represents  the  coast  line  between  Mizen  Head  and  Wicklow  Head,  a 
portion  of  the  Skerries  coast,  and  the  direction  of  the  east  coast  of  the 
Solway  Firth,  between  St.  Bee's  Head  and  Maryport.  It  is  also  re- 
presented by  a  line  joining  St.  David's  Head,  in  Wales,  and  Braichy 
FwU ;  also  by  the  direction  of  the  N.  W.  coast  of  Scotland,  between 
Buchanness  and  Arbuthnot.  Its  further  extension  northwards  runs 
parallel  to  the  coast  of  Norway. 

III. — The  third  direction  in  order  of  frequency,  N.  10*^  34'  E.,  is 
not  markedly  represented  by  any  part  of  the  coast  line  of  the  eastern 
coast  of  Ireland,  except  by  die  general  direction  between  Baldoyle  and 
Skeiries;  but  farther  north  in  Scotland  it  corresponds  very  exactly  to 
the  direction  of  the  E.  and  W.  coasts  of  the  promontory  of  Kintyre. 
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IV. — ^The  directioii  25®  80' W.  may  be  represented  by  a  line  drawn 
from  the  centre  of  Lambay  Island  to  Donany  Point.  It  corresponds  with 
main  faulting  in  the  Monme  Mountains,  and  also  with  a  well-marked 
line  of  faulting  which  occurs  at  Ballinakill,  Queen's  Co. ;  also  with 
a  line  of  feinlting  noted  as  occurring  to  the  south  of  Eanturk. 

V. — ^The  direction  N".  16°  23'  E.,  observed  and  remarked  on  in  the 
Paper  of  1880,  does  not  come  out  amongst  those  observed  this  year. 
To  the  circumstance  of  its  representing  the  coast  line  between  Camsore 
Point  and  Wicklow  Head  very  exactly,  as  noted  in  the  Paper  of  1880, 
there  may  be  added  the  fact  that  the  Admiralty  Chart  of  the  British 
Ides,  already  referred  to,  shows  by  the  soundings  the  existence  of  a 
well-marked  line  of  depression  in  the  Irish  Sea,  extending  from  the 
Scilly  Islands  to  opposite  Holyhead,  the  direction  of  which  very  dis- 
tinctly corresponds  with  that  of  this  system  of  jointing,  and  probably 
represents  it  in  its  greatest  intensity. 

VI. — ^The  direction  N.  19°  31'  W.  represents  the  direction  of  the 
eoast  between  Lambay  Head  and  Soldier's  Point,  at  the  entrance  of 
Dimdalk  harbour.  It  traverses  the  Moume  Mountains,  corresponding 
very  closely  with  the  direction  of  the  two  great  faults  which  are  such 
marked  features  in  the  structure  of  these  mountains,  the  one  lying 
between  Silver  Bridge  and  Belleek,  and  the  other  corresponding  to  the 
line  of  the  Newry  canal.  Further  north  it  represents  the  general  di- 
rection of  the  boundary  of  the  chalk  between  Lough  Neagh  and  Lough 
Poyle.  Its  extension  northwards  passes  through  Iceland  in  the  neigh- 
bourhood of  Vatna  Jokul ;  while  its  prolongation  southwards  passes 
through  the  S.  W.  extremity  of  Pembrokeshire,  Launceston  in  Corn- 
wall, passes  between  Vannes  and  L' Orient  in  Brittany,  also  at 
Bajonne,  and  cuts  the  coast  of  Valencia  in  points  marked  by  the 
recurrence  of  earthquakes.  This  direction  is  parallel  to  the  coast  line 
great  circle  West  Coast  of  Africa,  which  passes  at  Cork,  and  also  to 
the  well-marked  seismic  line,  which  extends  from  the  Pic  du  Midi  in 
the  Pyrenees  to  Anglesea  in  North  Wales. 

VTI. — ^The  direction  N.  5°  46'  E.  agrees  so  closely  with  the  value 
5^  43',  found  in  1880,  that  the  same  remarks  as  then  made  apply ;  it 
is,  however,  more  frequent  in  the  district  observed  this  year.  It  re- 
presents a  well-marked  line  of  seismic  action  in  its  extensions  south- 
vards  along  the  coast  of  Portugal. 

The  dilution  N.  49°  47'  W.,  equally  prevalent,  will  be  found  to 
correspond  with  the  coast  line  of  Bray  Head.  This  direction  extended 
passes  between  Woodlands  and  Lucan,  at  which  latter  place  it  has 
l)e€n  observed.  Further  N.  W.  it  corresponds  with  the  direction  of 
the  hills  to  the  N.  E.  of  Clonymeath  river,  to  part  of  which  it  is 
parallel.  It  is  also  the  direction  of  the  principal  Eurite  veins  and 
dykes  of  KiUiney  quarries,  and  further  to  the  south  corresponds  to  the 
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direction  of  the  Olenmalore  and  Avonbeg  riTen,  down  to  the  Meetiiig 
of  the  Waters. 

Vin.-— N.  29®  16'  W.  This  direction  corresponds  to  certain  dykes 
marked  as  occurring  in  the  Co.  Armagh ;  also  with  the  fanlt  lying  to 
the  E.  of  Oallion  Meigh  (Moume  Mountains)  ;  also  with  the  sonthem 
part  of  the  fault  represented  by  the  direction  of  the  Newry  canal ; 
also  with  dykes  at  Bosstrevor  and  others  to  the  E.  in  the  district  of 
Moume.  It  represents  very  accurately  the  direction  of  the  coast  line 
from  Donaghadee  to  Bruce*s  Castle  on  the  N.  E.  point  of  Bathlin  Island. 
The  direction  parallel  to  this,  which  passes  through  Lough  Neagh  and 
Innishowen,  Co.  Deny  (an  earthquake  locality),  trayerses  Iceland  at 
Hecla,  or  in  the  immediate  vicinity,  and  on  its  extension  to  the  S. 
would  correspond  with  the  western  coast  line  of  the  department  of 
La  Manche  in  France. 

IX.— N.  6®  6'  W. 

X. — N.  69^  57'  E.  This  direction  is  remarkable  from  many  points 
of  view.  It  occurs  at  Falmerstown,  and  being  thence  extended  to  the 
S.  W.,  it  will  be  found  to  correspond  very  exactly  with  a  line  of  fault 
marked  as  occurring  in  Mount  Erin,  King's  and  Queen's  Cos.,  this  in 
its  extension  to  the  S.  W.  passes  along  the  S.  side  of  the  mouth  of  the 
Shannon.  A  parallel  to  this  direction  from  Feltrim,  where  this  system 
of  jointing  is  observable,  corresponds  very  exactly  with  the  direction 
of  the  N.  side  of  the  Shannon  mouth,  between  Xilclogher  Head  and 
Corless  Point,  corresponding  also  with  the  line  of  contact  of  the  old 
red  sandstone  and  carboniferous  formations  to  the  S.  of  Lough  O'Grady, 
Co.  Clare.  This  line  I  had  deduced  theoretically  from  the  great  circle 
C'  Southern  boundary  of  tertiary  formation,  United  States")  by  the 
angular  relation,  40^,  which  it  makes  therewith.  It  also  corresponds 
very  correctly  with  the  marked  line  of  faulting  indicated  as  occurring 
in  the  Kilkenny  and  Carlow  coal-field.  It  furthermore  corresponds 
with  the  junction  of  the  carboniferous  limestone,  with  the  granite  and 
lower  Silurian  in  the  Co.  Dublin,  between  Eoebuck  and  AUenton ;  also 
with  the  trap  dyke  system  of  the  Co.  Waterford.  Lastly,  it  represents 
the  direction  of  the  southern  coast  line  of  Ireland,  from  Camsore  Point, 
in  Co.  Waterford,  to  Galley  Head,  Co.  Cork. 

XI.— N.  47°  05'  W.  This  direction  represents  the  Balbri^an 
coast,  from  Shennick  Island  to  opposite  Cargee  Bocks. 

XII.— N.  39°  67'  W.  and  N.  30°  30'  E.  The  very  remarkable 
direction  N.  30°  30'  E.  is  that  of  the  eastern  boundary  of  the  granite 
mass  which  traverses  the  counties  Wicklow  and  Carlow.  It  is  also 
that  of  the  eastern  boundary  of  the  chloritic  slates  of  the  Co.  Water- 
ford from  Tramore  to  Waterford.  It  also  represents  accurately  the 
direction  of  the  patch  of  old  red  sandstone  occurring  in  the  eastern 
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part  of  the  Co.  Boscommon,  the  contmnation  of  which  northwards 
represents  the  S.  E.  bonndary  of  the  same  fonnation  in  the  Co.  Fer« 
managh.  It  corresponds  likewise  with  the  western  bonndary  of  the 
aame  formation  in  the  Co.  Clare,  and  represents  the  coast  line  of  Clare 
from  Kilkee  Bay  to  Black  Head.  It  tiins  limits  to  the  east  and  to 
the  west  the  remarkable  lozenge  or  parallelogram  formed  by  the  N, 
cosst  of  Ghdway  Bay,  the  course  of  the  Shannon  from  Loop  Head  to 
Fojnes  in  the  south,  the  west  coast  of  Clare,  and  the  bonndary  line  of 
the  Longhrea  and  Leitrim  mountains,  composed  mainly  of  old  red 
sandstone.  In  the  vicinity  of  Dublin  it  is  well  represented  by  a  Tory 
remarkable  fault,  which  occurs  on  the  western  side  of  Ireland's  Eye^ 
and  which  is  distinctly  visible  from  the  main  land.  This  line  was 
deduced  theoretically  from  the  great  circle,  ''  Southern  boundary  of  the 
tertiary  formation.  United  States,"  by  the  angle  80^,  which  it  makes 
therewith.  The  western  boundary  of  the  Boscommon  old  red  sand- 
st^e  patch,  produced  southwards,  cuts  this  great  circle  and  that  of 
the  W.  coast  of  Africa  at  their  intersection,  and  so  far  has  a  theoreti- 
cal interest. 

Xm.— N.  79^  11'  E.,  78°  4'  W.,  and  43°  51' W.    If  the  direction 
N.  79°  1 1'  £.,  which  occurs  at  Malahide,  be  extended  westward,  it 
▼ill  pass  south  of  the  boss  of  basalt  occurring  near  Philipstown, 
Sing's  Co.,  will  correspond  with  the  fault  marked  on  the  Survey  map 
as  occurring  at  the  N.  E.  limit  of  Slieve  Aughty,  and  will  cut  the 
W.  coast  of  Ireland  at  Doolin  point,  where  it  makes  an  angle  of  40° 
with  the  southern  coast  line  of  Innismore  Island,  the  largest  and  most 
westerly  of  the  Arran  Islands.   This  direction  forms  portions  of  the  out- 
line of  the  northern  coast  of  Ghdway  Bay.    That  part  which  passes  at 
Cashk  Bay,  being  extended  eastwa^,  cuts  the  eastern  coast  of  Ireland 
at  Laytown,  running  parallel  to  the  line  of  junction  of  the  lower  silu- 
lian  with  the  carboniferous  formation.    The  middle  fault  of  the  Slieve 
Anghty  series  is  also  parallel  to  this  direction,  and  corresponds  to  the 
lines  of  jointing  observed  at  Donnybrook  (478,  479).    It  is  also  pa- 
nllel  to  the  southern  contact  of  the  Slieve  Aughty  old  red  sandstone 
with  the  carboniferous  formation.     The  remarkable  fault  which  runs 
hom  O'Brien's  Bridge  to  Silvermines,  Co.  Tipperary,  and  which  is 
ounerahzed  all  along  its  extent,  corresponds  also  with  this  direction, 
and  would  seem  to  be  the  continuation  of  the  system  of  joints  having 
given  rise  to  the  Shannon  estuary.    The  direction  of  this  great  Silver- 
mines  fault,  being  extended  eastward,  traverses  the  northern  part  of 
the  Queen's  Co.  and  Kilkenny  coal-field,  and  corresponds  with  the  break 
in,  or  contraction  of,  the  granite  range  of  the  Wicklow  and  Carlow 
monntains,  occurring  in  the  vicinity  of  Lugnaquilla,  as  shown  on  the 
Geological  map.    Further  southwards  this  direction  shows  itself  in  the 
lines  of  contact  of  the  old  red  sandstone  with  the  carboniferous  forma- 
^on  (N.  coast  of  Dingle  Bay),  and  of  the  old  red  and  lower  carboni- 
ferous slates  which  run  from  Sheep  Head  to  Passage,  as  also  the  contact 
o{  the  same  rocks  at  Skibbereen.   Finally  it  corresponds  with  the  part 
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of  the  Bonthern  coast  line  lying  between  OaUey  Head  and  the  N.  end 
of  Clear  Island. 

The  diiection  N.  79°  11'  E.  corresponds  very  fairly  with  that  of 
the  main  barytes  lode  of  Bantry,  as  described  by  Mr.  Hardman  in  a 
Paper  read  before  the  Royal  Geological  Society  of  Ireland  in  1878. 
He  gives  the  direction  of  the  main  lode  as  N.  80^  £. 

The  direction  N.  78°  4'  W.  is  not  markedly  present  on  the  eastern 
side  of  Ireland,  but  would  fairly  represent  the  line  of  contact  of  the 
mica  slates  of  Galway,  lying  to  the  north  of  the  granite. 

The  direction  N.  43°  51'  W.  represents  the  southern  shore  of 
Lough  Erne,  and  also  corresponds  to  a  fault  which  runs  from  Lugna- 
brick  to  Bengorm,  Co.  Ghdway.  This  direction  would  also  apparently 
be  the  direction  of  the  main  lode  of  barytes  situated  in  the  S.  W. 
part  of  Cork,  between  Dunmannus  Bay  and  Boaring  Water,  and  stated 
by  Captain  Triphook  {Ptoe€eding»,  Royal  Geological  Society  of  Ireland, 
vol.  vi.,  p.  218,  1853-54)  to  be  K  45°  W. 

XIV. — N.  2°  53'  E.  This  direction  is  represented  on  the  coast  by 
the  line  from  Donabate  to  Shennick  Island.  It  also  corresponds  with 
the  two  faults  limiting,  east  and  west,  a  tongue  of  carboniferous  lime- 
stone which  occurs  at  Eingscourt,  and  also  with  the  fault  marked  as 
extending  between  Knocktopher  and  Kilkenny  city. 

XV. — N.  87°  1'  E.  This  direction  represents  very  accurately  the 
northern  coast  of  Gal  way  Bay,  between  Clogmore  Point  and  Salt  Hill; 
and,  being  extended  eastwaid,  traverses  the  mass  of  trap  rock  which 
occurs  at  Fhilipstown,  and  cuts  the  east  coast  on  the  north  side  of 
Howth,  where  this  direction  frequently  and  markedly  occurs  (see 
Proeeedtnygf  R.  I.  Academy,  2  ser.  vol.  ii.  Science,  pp.  300-302). 
It  is  also  present  at  Donny brook,  in  the  Dodder  bed,  and,  being  ex- 
tended thence  westward,  passes  near  Crumlin,  where  it  occurs,  and 
crosses  Galway  Bay,  so  as  to  touch  the  northern  end  of  Innismore  Is- 
land. The  occurrence  at  Crumlin  is  remarkable.  There  occurs  there  a 
sand-hill  which  has  been  worked  for  many  years ;  and  on  the  escarped 
face,  at  the  south-west  end  of  the  quarry,  there  appears  a  rib  or  joint 
having  this  direction,  and  which  I  take  to  be  the  result  of  the  move- 
ment of  the  soil  in  the  manner  of  an  earthquake.  If  this  view  be 
correct,  it  would  indicate  that  movements  of  ground,  having  given  rise 
to  this  line  of  jointing,  took  place  subsequently  to  the  formation  of 
these  hills,  which  are  presumably  quaternary  or  even  later.  That  a 
great  line  of  depression  traverses  Ireland  from  Dublin  to  Galway  is 
evident,  whether  represented  by  one  single  system  of  line  of  fracture 
or  by  several  remains  for  determination.  To  the  south  it  represents 
the  southern  shore  line  of  Carrickaholt  Bay,  and  the  line  of  contact  of 
the  old  red  sandstone  with  the  carboniferous  from  Cork  to  Youghal 
Bay. 

N.  60^  19'  W.  represents  the  southern  coast  of  Innismore  Island. 
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XVII.— N.  46°  39'  E.  This  direction  fonns  the  coast  line  from 
Bnndalk  Bay  to  Downptitrick.  It  also  represents  correctly  the  direc- 
tion of  the  Talley  of  Donegal  county,  and  contact  of  the  granite  with 
the  quartz  rocks  there. 

This  direction,  which  occurs  at  Donabate,  being  extended  thence 
eastward,  corresponds  with  the  coast  of  the  Isle  of  Man  at  Peel,  and 
forms  the  genend  direction  of  the  southern  contact  thereof. 

It  also  represents  the  direction  of  the  remarkable  line  of  trap  rocks 
which  extend  from  Antrim  by  Bed  Bay,  the  Mull  of  Xantyre,  the 
south-east  coast  of  Arran  Island  (Scotland),  and  Benfrewshire,  to 
Montrose,  with  the  parallel  band  of  Devonian  rocks  in  Stirling,  Perth, 
and  Forfarshire.    The  promontory  of  Carnarvon  is  parallel  to  it. 

N.  9°  27'  W.  This  direction  was  noticed  in  the  Paper  of  1880 
(p.  307  of  Proceedings,  2nd  ser.  vol.  iii.,  Science). 

N.  73°  59^  W.  This  direction  represents  very  fairly  that  of  the 
depression  existing  between  Dublin  and  Mullingar,  and  along  which 
the  Midland  and  Great  Western  Bailway  runs,  as  also  the  Grand 
Canal,  on  whose  banks,  at  Gollastown  Bridge,  this  direction  of  joint- 
ing is  noticeable. 

XVIII. — N.  34°  39'  W.  This  direction  represents  very  correctly 
the  north-east  coast  of  Ireland,  from  Gopeland  Island  to  Bull  Point 
on  Eathlin  Island.  It  also  represents  the  main  jointing  or  dykes  of 
the  Moume  Mountains  at  the  head  of  GarHngford  Lough.  Being 
extended  northwards,  it  traverses  Iceland,  parallel  to  the  south-west 
coast,  and  near  Beykyavick,  a  point  continually  subject  to  earthquake 
shocks.  It  also  represents  very  correctly  the  direction  of  the  east 
coast  of  England  between  the  Wash  and  the  Birth  of  Forth. 

XIX.— N.  25°  31'  E.  and  N.  70°  39'  W. 

The  direction  N.  26°  31'  E.  corresponds  fairly  with  that  of  the 
coast  line  between  Courtown  Harbour  and  Wicklow  Head. 

TST.  70°  39'  W.  This  direction  is  that  of  the  remarkable  dykes 
represented  as  occurring  along  the  Mayo  coast,  between  XilMa  Bay 
and  Broad  Haven.  It  is  fiuther  interesting  as  representing  with 
accuracy  the  theoretical  Great  Circle  ("  South  boundary  of  the  tertiary 
formation.  United  States,"  already  referred  to. 

XX. — N.  53°  58'  E.  This  direction  corresponds  to  the  line  of 
contact  of  the  old  red  sandstone  with  the  sUurian  at  Newcastle, 
Co.  Dublin.  It  also  represents  the  faults  occurring  to  the  north-east 
of  Koscrea,  and  to  the  south-west  of  Borris-in-Ossory ;  also  the  direc- 
tion of  the  fault  occurring  to  the  south-east  of  Antrim ;  also  the 
genend  Section  of  the  band  of  carboniferous  limestone  which  stretches 
across  Ireland  from  Galway  to  Lough  Neagh,  and  which  is  so  markedly 
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travened  by  greenstone  or  trap  dykes,  having  practically  the  same 
direction.  It  also  represents  the  direction  of  the  band  of  feldstone 
which  occurs  to  the  south- west  of  Enniscorthy. 

N.  0°  56'  W.  This  direction  is  in  part  represented  by  the  line  of 
fault  occurring  between  Waterford  and  Kilkenny.  It  corresponds  to 
the  theoretical  line  which  is  given  by  an  angle  of  70^  with  the  Great 
Circle  (''  South  boundary,  tertiary  formation,  United  States"). 

XXI.—N.  63°  r  E.  This  direction  represents  the  axis  of  Slieve 
Caha  Mountains  between  Bantry  and  Eenmare  Bay ;  as  also  the 
direction  of  the  line  of  contact  of  upper  and  lower  Silurian  slates, 
south-west  of  Killoughter. 

N.  66°  8'  E.  represents  very  correctly  the  remarkable  tongue  of 
Old  Bed,  which  stretches  from  Bantry  to  Sheep  Head,  as  also  that  of 
the  parallel  line  of  contact  on  the  south  side  of  Dunmannus  Bay. 


It  may  be  of  interest  to  bring  together  the  directions  which  repre- 
sent the  faults,  dykes,  and  remarkable  joints  observed ;  and  the  fol- 
lowing list  gives  the  results  for  the  two  sets  of  observations : — 


No.  of 


observed               Faufts,  Dykes. 

416    Fault,    .        .        .        . 

Locality  where 
observed. 

Donabate  Coast, 

MainieHc 
BeaiinK. 

4"-6'»     E. 

True 

Bearios. 

16'60' W. 

392 
396 
401 
403 
406 

Well-marked  fault, 
Great  fault,    . 

„        „    and  cave. 
Great  fault,    . 

»>        »»       • 

Donabate  Coast, 
»>           >i 
•          >f            »» 
»»           ft 

7'-8'     E.  \ 
7'*-^'*     E.  J 
7°-8°     E.  > 
7'-8'*     E.  I 

7'-^"  E. ; 

13*  60*  W. 

342 
388 

Great  Dolomite  joint, 
Dyke  in  alate  rcick, 

Malahide  Coast, 
Donabate  Coast, 

,    ir-20''  E.\ 
2V      E.  ] 

Vb'  w. 

76 
423 

Eurite  dyke. 

Fault,    .        .        .        . 

.    Eillinev  HiU,    . 
Rush  Strand,  N.  side, 

24'      E.  \ 
,    26°-26'  E.  / 

3*26'  E. 

213 

311 
622 

Great  joint,    .        • 

Great  joint,  with  lining,  . 
Great    joint,    connected 
with  lode. 

.    Howth,  S.  side, 

Malahide  Coast, 
i    Woodlands, 

28'      E. 

.    ZV-ZT  E.\ 
.    32"-33°  E./ 

6^*40'  R 
10"  40'  B. 
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Xo  of 
DtfectHoa. 


Faults.  Dykes. 
«nd  remarluiDle  Joints. 


Locality  where 
observed. 


38 
77 


79 

80 

91 

223 


Gnat  open  joint. 
Contact   of    granite  and 
slate  rock. 


Bullock  Harbour, 
Eilliney  Park,  . 


»» 


ft 


ft 


»» 


♦» 


It 


»» 


»» 


Great  joint, 

Great  fault,  with  disloca- 
tion, 
"  Sheep     Hole "      and 

Greenstone  dyke. 
Creek  and  great  joint, 
314    Great  open  joint, 
561    Dolomite  joint,    a  main 


tt 


tt 


Dalkey  Island,  . 
Howth,  S.  side, 


225 
226 


ft 


tt 


tt 


It 


Malahide  Strand, 
Eimmage  Quarry, 


one. 


562 

165    Iron  lode. 


t» 


>t 


tt 


tt 


tt 


Howth,     . 


tt 


Masrnetic 
Bearing. 

38°-39°  E.^ 
39°      E. 

42°  E. 

39°  30'  E. 

38°-40''  E. 

38°-39°  E. 


True 
Bearing. 


36"-38°  E.  M^^^^'   ^ 


3o°-38°  E. 

4l°-42°  E. 

410-42°  E. 

42°-43°  E. 

40°-46°  E. 


33    Main  joint,  Sandycove, 

157    Dyke Howth,  Puck's  Rock 

402    Dyke  in  banded  shales,  .  Donabate  Coast, 

549    Great   joint,    with    clay  Feltrim  Quarry, 
filling. 


44°  E. 

46°-47°  E. 

46°^6°  E. 

43°H14°  E. 


44°  62'   E. 


5  Joint, 

51  Eurite  vein,    . 

251  Well-marked  joint, 

337  Dolomite  dyke, 

489  Great  calcspar  lode. 


People's  Park,  Black- 
rock, 
Bullock  Quarry, 
Ireland's  Eye,  . 
Malahide  Coast, 
GoUerstown  Bridge,  . 


53°      E.  ^ 


61°-62°  E. 

63°  E. 

63°-64°  E. 

62°  E. 


>62°36'  E. 


395    Great    vertical    feldspar    Donabate  Coast, 
dyke. 


67°-68°  E.     46°  10'   E. 


424  Fault,     . 

239  Fault,     . 

204  Great  joint,     . 

205  „        „        . 
218       „    open  joint, 
221       „    joint, 

225  Trap  rock  dyke, 

237  Fault,     . 


Donabate  Coast, 
Ireland's  Eye,  . 
Howth,  S.  side, 


76°-76°  E.     54°  10'  E. 
87°-88°  E.     66°  10'   E. 


tt 
tt 
tt 
tt 


tt 
tt 
tt 
tt 


Drumleck     Bay, 
Howtb, 


2°-3°  W. 

3°  W. 

3°  W. 

3°-5°  W. 

3°-6°  W. 


►  24°40' W. 


87    Great  Euiite  yein,  . 


Dalkey  Island,  . 


6°-7°    W.     27°60'W. 


100  Eurite  vein, 

120  Great  joint, 

129  „     dyke. 

130  Eurite  vein, 
138  Great  joint, 
136 


tt 


t> 


Dalkey  Island, . 
Dalkey  Quarries, 


tt 
tt 
tt 
tt 


tt 
It 
tt 
tt 


18°-19°  W. 

18°     W. 

18°  W. 
17-_18°  W. 
17°-18°  W. 
21°-22°  W. 


►  39°50'W. 


422    Fault  cutting  shales,  Donabate  Coast, 
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23°-24°  W.     44°  50'  W. 
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No.  of 
(bscrved 
Directions.       and  reniarkabtie  Joints. 


ob!>vrved  Faults,  Dvkes, 

aDie 


Locality  where 
observed. 


Magnetic 
Bearing. 


Tnie 
Bcaraig. 


140    Great  Eurite  vein, 

142 

143 

193    Great  joint, 

208    Joint  and  fault, 


It 


»» 


»» 


Dalkey  Quarries, 


tf 


>> 

»t 


Sutton  Shore,    . 
Howth,  S.  aide. 


f» 


>f 


26*-27' W.^ 
28^-30"  W. 

30'     W. 

30'     W. 

28**     W.  >49'39'W. 
27^-28'  W. 
27°-28°  W. 


212 

400    Fault  with  dislocation  and    Donabate  Coast, 

cave 
64    Joint  and  dyke,  .     EilUney  (Long  Rock),     28°  30'  W.^ 


71     Eurite  vein,    . 
233    Great  vertical  joint, 


KiUiney,  . 
Howth,  S.  side, 


434 


t> 


>» 


f  f 


>> 


>> 


33'     VI. 
33°-34'*  W.  U4'40'W. 
33°-34'  W. 


43     Great  open  joint, 
52     Quartz  vein,  . 
201     Great  joint, 


Kingstown  Quarry,   . 
Bullock  Quarry, 
Howth,  S.  side, 


38'-39'*  W.  ) 

37'-38"  W.  J  59^30' W. 

38'-39°  W.  ) 


144    Great  dyke  of  porphyry,    Dalkey  Quarries, 


203  Great  joiat,     . 

449  Well-marked  fault, 

151  Lode,      .        .        .        . 

247.  Contact  of  quartaite  and 

shales, 

343  Fault,     .... 

383  Feldspathic  lode  or  dyke, 

410  Fault,     .         .         .         . 

453  Cave  on  open  joint  (old 

copper  level), 

526  Large  joint, 

539  Main  jointing, 
563 


44*'    w.    es^ao'w. 


Z\ 


Howth,  S.  side,  60'      « .  i  -^o  r»   w 

Lough  Shinney  Coast,    47*-48'  W.  J  '"  '^ 

Carrickmines,    . 
Ireland*  8  Eye,  . 


Malahide  Coast, 
Donabate  Coast, 


II 


ti 
II 


i» 


II 


Woodlands, 

Salmon  Leap,  Leixlip, 

Kimmage  Quarry, 


379    Fault,     . 


.     Mtilahide  Coast, 


57'     W.  1 
60'-66'  W. 

55**     W. 
67'-68'  W. 
53'^4' W.  ^76'33  W. 
54'-55'  W. 

57''-58'  W. 
53"  W. 
56'     W. 


62'-63'W.     83'50'W. 


39    Great  open  joint, 
166    Marked  jointing. 


Kingstown  Quarry,    .        67'     W.  \  ^.q,  ov  w 
.    Bed  Bock,  Howth,     .    69'-70'  W.  )  ^^  ^^  ^ ' 


254    Contact  of  quartzites  and    Ireland's    Eye,    N. 

shales,  side, 

356    Great  fault,  Malahide  Coast, 

384     Feldspathic  lode,     .  Donabate  Coast, 

419    Fault,     ....     Bush    Harbour    En- 
trance, 


77'     W. 

78'-80'  W. 
80'-85'  W. 
75'-76'  W. 


99' sew. 
SOMC  E. 


399     Great  fault, 
408     Fault,     . 
547     Main  joint, 


Donabate  Coast, 

II  11 

Feltrim  Quarry, 


>»       »« 


♦  I 


87'  W. 

88'  W. 

89'  W. 

92*^  W. 


110^20' ^V. 
69'  40'  E. 
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HV. — A  Catalogux  of  Ekowit  Yabiable  Stabs.  "Wpth  I^oibs  asj> 
Obskejatlovs,  By  J.  E.  Gk)BE,  M.  E.  I.  A.,  F.  E.  A.  S.,  Honorary 
Member  of  the  liyeipool  Afitronomical  Society. 

[Bead,  January  28,  1884.] 

The  following  Catalogue  of  Yariable  Stars  will  be  fonnd,  I  think,  to 
inclnde  all  thoee  stars  which  have  been  certainly  proved  to  be  variable 
in  light.  The  periods  of  most  of  them  have  been  determined  with  a 
considerable  degree  of  accuracy ;  but  in  the  case  of  several  stars  in- 
cluded in  the  list,  although  their  variability  has  been  placed  beyond 
question  by  the  accordant  observations  of  several  independent  ob- 
eerrers,  the  exact  length  of  their  periods  and  the  nature  of  their  light 
curves  has  not  as  yet  been  accurately  determined.  The  following 
stars  are  included  in  the  latter  class,  and  continuous  observations  of 
them  by  observers  in  different  parts  of  the  world  are  much  to  be  de- 
sired:— a  Cassiopeias  (No.  6) ;  S  Persei(No.  15);  E  Doradus(No.  25); 
R.  Eridani  (No.  27)  ;  c  Aurig»  (No.  29) ;  S  (64)  Eridani  (No.  31) ; 
S  AurigBD  (No.  33) ;  T  Orionis  (No.  36) ;  E  Lyncis  (No.  42) ;  8  Puppis 
(Xo.53);  T  Puppis  (No.  54)  ;  E  Velorum(No.67);  E  AntliflB(No.68); 
S  Carina  (No.  69) ;  U  Hydrae  (No.  70) ;  T  CarinaB  (No.  73) ;  E  Crateris 
(>'o.  74)  ;  Y  Yirginis  (No.  91)  ;  E  Centauri  (No.  92)  ;  V  CoronaB 
(So.  109)  ;  V  Herculis  (No.  124)  ;  h'  (51)  Sagittarii  (No.  150)  ; 
R  Cephei  (No.  164)  ;  S  Capricomi  (No.  165) ;  63  Cygni  (No.  174)  ; 
/iCephei  (No.  179);  TJ  Aquarii  (No.  182);  and  TJ  CassiopeiaD  (No. 190). 
Argelander's  nomenclature  has  been  followed  in  designating  those 
Tariables  lately  discovered,  and  which  possessed  no  distinguishing 
letter  or  number.  In  the  case  of  Flamsteed's  stars,  his  numbers  have 
been  retained. 

The  notes  on  the  older  variables  are  chiefly  derived  from  Professor 
Schonfeld's  Zweiter  Catalog  von  verdnderltchen  Stemen  (Mannheim, 
1875).  To  these  have  been  added  later  observations  by  other  ob- 
servers, and  further  information  derived  from  various  sources. 

I  have  added  some  observations  of  my  own  on  some  of  the  more 
remarkable  variables. 

The  positions  of  the  variables  have  been  brought  up  to  1880-0, 
and  the  Epochs  of  Maxima  and  Minima  are  chiefly  from  Schonfeld's 
Catalogue. 

ScTeral  of  the  new  variables  were  discovered  at  Cordoba,  and  the 
particulars  respecting  them  have  been  taken  from  Dr.  Gould's  Urano- 
mdria  Argentina. 
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A  CATALOGUE  OF  K 


No. 

Star. 

R.A.,  i88o. 

Decl.,  i88o. 

Men 

Max. 

Min. 

I 

1 

1 

T  CaflBiop«i», . 

H.    M. 

0     16 

8. 

46 

o 
+  66 

7 

33 

6-6-7-0 

11,  11-2 

2 

K  Andromeds, 

0    17 

44 

+  37 

64 

39 

5*6-8-6 

<12-8 

4 

3 

S  Cetiy  . 

0    17 

67 

-    9 

69 

39 

70-80 

<10-7 

Z 

4 

B  CaflfliopeuB, . 

0    18 

9 

+  68 

28 

61 

>1 

? 

5 

T  Piflciimi, 

0    25 

46 

+  13 

66 

16 

9-6-10-2 

10-6-11-0 

IlZI 

6 

a  Caaaiopein,  . 

0    33 

42 

+  66 

62 

45 

2-2 

2-8 

Im 

7 

UCephei,  .     . 

0    62 

36 

+  81 

13 

48 

7-2 

9-1-9-4 

2- 

8 

S  CasaiqpeiflR,  . 

1     10 

62 

+  71 

68 

48 

6-7-8-6 

<13 

( 

9 

S  Piioiuini 

1     11 

18 

+    8 

17 

64 

8-8-9-3 

<13 

40 

10 

R  Sctilptoris,  . 

1    21 

27 

-33 

10 

24 

6-75 

7-76 

3 

11 

R  Piflcimn, 

1    24 

27 

+    2 

16 

39 

7-4-8-3 

<12-6 

I 

12 

S  AriediBy  . 

1     68 

11 

+  11 

66 

67 

91-9-8 

<13 

% 

13 

RArietiB,  .     . 

2      9 

18 

+  24 

29 

48 

7-&-8-5 

11-9-12-7 

II 

14 

0  (Mini)Geti, 

2    13 

18 

-    3 

31 

18 

1-7-6-0 

8-9 

sa 

16 

S  Penei,    .     . 

2    14 

15 

+  68 

2 

12 

8-5 

<9-7 

16 

R  Ceti,  .    .     . 

2    19 

65 

-    0 

43 

6 

7-9-8-7 

<12-8 

1 

17 

T  ArietiB,   . 

2    41 

38 

+  17 

0 

36 

7-9-8-2 

9-4-9-7 

I 

18 

p  Penei,    .    .    . 

2    67 

29 

+  38 

22 

30 

3*4 

4-2 

Inc 

19 

/9  Penei  (Algol),  . 

3      0 

22 

+  40 

29 

36 

2-2 

3-7 

H 

20 

R  Penei,    .     .     . 

3    22 

26 

+  36 

16 

21 

81-9-2 

12-6 

% 

21 

X  Tauri,     .     .     . 

3    64 

1 

+  12 

8 

64 

3-4 

4-2 

3-1 

22 

TTauri,     .     .     . 

4     15 

0 

+  19 

16 

3 

9-2-11-6 

<12-8 

IlKJ 

23 

R  Tauri,     .     .     . 

4     21 

43 

+    9 

63 

36 

7-4-9-0 

<130 

Z% 

24 

8  Tauri,     .     .     . 

4     22 

38 

+    9 

40 

48 

9*9 

<13 

t 

25 

R  Doradus,     .     . 

4     35 

22 

-62 

18 

47 

H 

6| 

• 

26 

• 

V  Tauri,    .     .     . 

4    45 

6 

+  17 

20 

9 

8-3-9-0 

<12-8 
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OLESIABS. 


sibofMax. 

J.M.T. 

Epoch  of  Min. 
G.M.T. 

Remarki. 

Oet.2. 

1873.    Jan.  29. 

Kriiger, 

1870. 

Apiil29-8. 

AigeUmder, 

1868. 

Dec.  22*2. 

Bomlly, 

1872. 

•  • 

Tyoho  Brahtf , 

1672. 

•  • 

R.  Lutlier, 

1866. 

A  mAximum,  1872,  Dec.  1. 

•  • 

• 

Birt, 

1831. 

•• 
Kays. 

Ceraakiy 
Argelander, 

1880. 
1861. 

Schmidt's  period  ia  2-49277 
days. 

Jbl  5-7. 

Hind, 

1861. 

•  • 

Gould. 

KofT.  30. 

Hind. 

1850. 

Mar.  17. 

C.  H.  F.  Fdteiv, 

1866. 

Aug.  28-6. 

1866.    Msy  31*6. 

Aigdaader, 

1867. 

Sot.  26-5. 

•  • 

1866.     Aug.  8. 

•  • 

D.  Fabrioins, 
Kriiger, 

1696. 
1873. 

For  foimnla  of  aines,  9ee 
Notes. 

.  0ct.3l-4- 

•  • 

Argelander, 

1867. 

.  Mar.  11. 

1872.    Not.  8. 

Auwers, 

1870. 

■  • 

•  • 

1854. 

•  • 

Jan.  17. 

1869.     KoT.  9. 

t^  39»  26*. 

•  • 

Sohonfeld, 

1669. 
1861. 

*  • 

•  • 

1866.    Dec.  31. 
12>»34". 

1 

•  • 

Baxendell,               1848. 

Auwen,  Ghacamac, 

and  Hind             1861. 
Hind,                       1849. 

•  Feb.  21. 

•  • 

Oudemans, 

1856. 

•  • 

•  • 

Thome. 

•  S«pt.24-3. 

•  • 

Anwers, 

1871. 

72 
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No. 

Stak« 

R.A.,  i88o. 

Dec 

1.,  i88o. 

Change  of  Magnitude. 

Max. 

Mia. 

D, 

27 

R  Eridani, .     .     . 

H. 

4 

M. 

49 

66 

o 
-16 

36 

36 

6-4 

60 

•  i 

28 

R  OrioniB,  .     .     . 

4 

52 

29 

+   7 

66 

48 

8-7-^-9 

<13 

m 

29 

c  Aurigse,  .    .     . 

4 

63 

21 

+  43 

38 

42 

3*0 

4-6  P 

bi^ 

30 

R  Leporifi, . 

4 

64 

9 

-14 

69 

12 

6-7 

8-5  P 

431 

31 

S  (64)  Eridani,     . 

4 

64 

20 

-12 

42 

64 

4-8 

6-7 

•  1 

32 

R  Aurige,  .     .     . 

5 

7 

37 

+  68 

27 

0 

6-6-7-4 

12-7 

^ 

33 

S  AurigaB,  .     .     . 

5 

19 

12 

+  34 

3 

18 

9-4 

<12 

•  ' 

34 

S  OrioniB,  .    .     . 

6 

23 

6 

-    4 

47 

12 

8-3 

<12-3 

419 

36 

9  Orioms,  .     .     . 

6 

26 

62 

-    0 

23 

9 

2-2 

2-7 

Imj 

36 

T  OrioniBy  .     .     . 

5 

28 

36 

+  10 

9 

60 

6-7  P 

6-7  P 

• 

37 

a  Orioms,  .     .     . 

5 

48 

40 

+    7 

23 

24 

1 

1-4 

Iixcg 

38 

1}  Genunonim, 

6 

7 

38 

+  22 

32 

30 

3-2 

3-7-4-2 

22i 

39 

T  Monocerotis, 

6 

18 

48 

+   7 

9 

0 

6-2 

7-6 

la 

40 

R  MonocerotiB, 

6 

32 

37 

+    8 

60 

27 

9-6 

11-6 

ht^ 

41 

S  (16)  Monoceroti 

fl,  . 

6 

34 

23 

+  10 

0 

16 

4-9 

6-4 

^\^ 

42 

R  Lyncifl,  .     .     . 

6 

61 

24 

+  66 

29 

61 

9P 

<12-3 

\ 

43 

(  Geminorum,     . 

6 

66 

69 

+  20 

44 

42 

3-7 

4-6 

w%^\ 

44 

R  Gezninomm,     . 

0 

7 

+  22 

63 

16 

6-6-7-3 

<12-3 

3) 

45 

R  Conifl  Minoris, . 

2 

6 

+  10 

12 

39 

72-7-9 

9-5-100 

31 

46 

Lj  Puppis,        .     . 

9 

62 

-44 

26 

40 

3-6 

6-3 

13 

47 

U  Monocerotis, 

26 

4 

-    9 

31 

36 

6-0 

7-2 

• 

48 

S  Canifl  Minoris, 

26 

12 

+    8 

34 

24 

7-2-8-0 

<11 

33] 

49 

T  Canis  Minoris, . 

27 

20 

+  12 

0 

0 

9-1-9-7 

<13 

321 

60 

S  Geminorum, 

36 

60 

+  23 

43 

57 

8-2-8-7 

<13 

2^ 

61 

R  Puppifl,  .     . 

36 

14 

-31 

23 

0 

6i 

7i 

1 1 

62 

T  Geminorum, 

42 

6 

+  24 

2 

0 

8-1-8-7 

<13 

28( 

53 

S  Puppis,  .     . 

43 

16 

-47 

49 

0 

7i 

9 

B  • 

54 

T  Puppis,  .     . 

44 

2 

-40 

21 

16 

6i 

7i 

f  1 

GoBB — On  Kfunon  Variable  8tar%. 
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g.iIt. 


Epoch  of  Mill. 
G.  M.  T. 


Discoverer. 


Remarks. 


».    Oct  18-6. 


t    Kit.  4. 


9.   Mar.  13. 


94.   Feb.  28. 


tt.  July  17. 

4k62». 

I«S.    Msr.4. 

157.  Juael7. 


I«3.   my  6. 
ffJ.   Feb.  3-6. 

•  • 

W.   Feb.  18-3. 


1863.     July  18. 


1868.     July  14. 


1870.     April  7. 
1874.     Feb.  20. 


1863. 


July  12. 
4h30«. 


1867.     Jan.  30. 


Gould. 

Hmd,  1848. 

Fritflch,  1821. 

Schmidt,  1865. 

Gould. 

Argelander,  1862. 

Duller,  1881. 

Webb,  1870. 

Sir  J.  Henchel,       1834. 

Thome. 

Sir  J.  Henchel,       1840. 

Schmidt,  1865. 

DaTis,  1871. 

Schmidt,  1861. 

Winneoke,  1867. 

Kriiger,  1874. 

Schmidt,  1847. 

Hind,  1848. 

Aigelander,  1865. 

Gould, 

Gould. 

Hind,  1856. 

SchSnfeld,  1866. 

Hind,  1848. 

Gould. 

Hind,  1848. 

Gould. 

Gould. 


s  Lalande,  13826. 
LaoaiUe,  2691. 
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Proeeedingt  of  the  Sojfol  Irith  Academy. 


No. 
66 

Star. 

R.A.,  x88o. 

Decl 

.,  i88o. 

Cluage  of  llacBitnde. 

Meul 

Max. 

Min.       1 

D^ 

XJ  Geminonmy.     .     . 

H. 

7 

M. 

47 

B. 

69 

o 
+  22 

18 

// 
67 

8-9-9-7 

13-1 

Iiwfl 

66 

R  Gancri,   .... 

8 

9 

57 

+  12 

6 

33 

6-2-«-8 

<ll-7 

SM 

67 

V  Gancri,   .... 

8 

14 

63 

+  17 

40 

0 

6a-7-2 

<12 

272 

68 

IT  Cancri,   .... 

8 

28 

64 

+  19 

18 

30 

8-a-10-4 

<13 

30S 

69 

S  Canon,   .... 

8 

37 

6 

+  19 

27 

67 

8-2 

9-a-ll-7 

9*  IX^\ 

60 

8  Hydne,  .... 

8 

47 

18 

+    3 

31 

18 

7-6-8-6 

<12-2 

2d« 

61 

T  Gancri,    .... 

8 

49 

49 

+  20 

18 

36 

8-2-8-6 

9-3-10-6 

484 

62 

THydrae,  .... 

8 

49 

60 

-   8 

40 

64 

70-81 

<12-5 

289! 

63 

R  GariniB,  .... 

9 

29 

14 

-62 

16 

30 

4-3-^-4 

9-3 

zn 

64 

R  LeoniB  Minoris, 

9 

38 

23 

+  36 

3 

61 

61-7-6 

<11*0 

3741 

66 

R  LsoniB,   .... 

9 

41 

6 

+  11 

69 

0 

6-2-6-4 

9-4-100 

312' 

66 

I  GariniB,  .... 

9 

41 

67 

-61 

67 

12 

3-7 

6-2 

ZH 

67 

RVelorum,     .     .     . 

10 

1 

38 

-61 

36 

14 

6-6 

7-6 

•  • 

68 

R  Antlis,  .... 

19 

4 

36 

-37 

8 

33 

6-6 

8 

•  • 

69 

S  GarinaR,  .... 

10 

6 

33 

-60 

67 

46 

6i 

9 

SeT^fl 

70 

XJHydnB,  .... 

10 

31 

37 

-12 

46 

39 

4-3 

61 

9 

• 

71 

R.  Unn  MajoriB, 

10 

86 

8 

+  69 

24 

21 

60-^1 

12 

3031 

72 

n  ArgdB,    .... 

10 

40 

26 

-69 

3 

6 

>I 

<7 

9 

• 

73 

TGazinn,  .    .    .    . 

10 

60 

30 

-59 

62 

47 

6-2 

6-9 

• 

74 

R.  Graterifl,     .    .    . 

10 

64 

40 

-17 

40 

48 

>8 

<9 

«  • 

76 

8  Leonis,   .... 

11 

4 

39 

+    6 

6 

54 

90-9-7 

<13 

1871 

76 

T  Leonifl,   .... 

11 

32 

17 

+    4 

2 

16 

10? 

<13 

•  • 

77 

XVirginifl,.     .     .     . 

11 

66 

6 

+    9 

44 

27 

7-8? 

<10 

■  f 

78 

R  Gomse,    .... 

11 

68 

6 

+  19 

27 

9 

7-4-80 

<13 

363 

79 

T  Virginia,      .    .    . 

12 

8 

27 

-    6 

22 

3 

80-«-8 

<13 

337 

80 

R  Gorvi,     .... 

12 

13 

26 

-18 

36 

6 

6-8-7-3 

<ll-5 

318H 

81 

Z  Virginifl,      .     .     . 

12 

27 

42 

-    3 

46 

40 

80 

14 

219 

82 

T  ITrsae  Majoris,  .     . 

12 

30 

66 

+  60 

8 

67 

7-0-«-3 

12-2 

25i-l 

Gore — On  Known  Variable  Stars. 
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cbofMaz. 
5.  M.  T. 

G.  M.  T. 

Remarks. 

•  • 

•  • 

Hind, 

1856. 

Har.  16. 

•   • 

Schwerd, 

1829. 

Not.  15. 

•  • 

AnweiB, 

1870. 

Mar.  2. 

•  • 

Chaoomac, 

1863. 

Aug.  28-9. 

1867.     Aug.  31. 
14>»3'». 

■  • 

Hind, 
Hind, 

1848. 
1848. 

•  • 

1868.     Aug.  16-6. 

Hind, 

1850. 

Jan.  26*5. 

•  • 

Hind, 

1861. 

Dec.  16. 

1881.     Junes. 

Gould. 

April  1-7. 

.  > 

Schonfeld, 

1863. 

Jan.  21-3. 

1853.     Aug.  26*3. 

Koch, 

1782. 

•  • 

•  • 

Goold, 

1871. 

•  ■ 

•  • 

Thome. 

• 

•  t 

•  • 

Gould. 

•  • 

•  • 

Gonld, 

1874. 

■  • 

•  • 

Birmingham,  Gtould. 

.  July  5. 

•  ■ 

Pogson, 

1853. 

•  • 

•  • 

BuTchell, 

1827. 

•  p 

•  • 

Thome, 

1874. 

•  • 

•  • 

Winnecke, 

1861. 

>.   Sept  14-3. 

•  • 

Chacomac, 

1856. 

*  « 

•  « 

C.  H.  P.  Petera, 

1862. 

*  « 

•  • 

C.  H.  F.  Peters, 

1871. 

I   Oct.  22. 

•  • 

Schonfeld, 

1856. 

S    Dec.  16. 

•  • 

Bognalairaki, 

1849. 

•.  Dee.  22-3. 

■  • 

"KstrWnAij 

1867. 

•  • 

•  • 

M.  M.  Hemy, 

1874. 

».  July  16-8. 

1868.     April  1. 

Aigelander, 

1860. 
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Proceedings  of  the  Royal  Irish  Academy. 


No. 

Star, 

R.A.,  i88o. 

DccL,  iMo. 

Change  of  Magnitude. 

Meaal 

— ( 

Max. 

Min. 

Daj 

83 

R  yirg:ini8,      .     .     . 

H.     M.      8. 

12     32     25 

o            t        ft 

+    7    38    57 

6-5-7-6 

10-10-9 

14J 

84 

R  Musce,  .... 

12     34     45 

-68    45      0 

6-6 

7-4 

( 

85 

S  UrssB  Hajoris,  .     . 

12    38    41 

+  61     45      3 

7-7-8-2 

10-2-11-1 

22^ 

86 

U  YirginiB,.     .     .     . 

12    45      1 

+    6    12    21 

7-7-8-1 

12-2-12-8 

201 

87 

TVVirginifl,      .     .     . 

13     19    50 

-    2    45      9 

8'7-9'2 

9-S-10-4 

\\ 

88 

V  Virginia,      .     .     . 

13    21     36 

-    2     32    57 

80-9-0 

<13 

25] 

89 

R  HydrsD,  .... 

13    23     10 

-22    39    33 

40-6-5 

10  P 

K% 

90 

S  Yirginis,      .     .     . 

13    26    44 

-    6    34    33 

6-7-7-8 

12-6 

%1\ 

91 

Y  Virginifl,      •     .     . 

13    28    28 

-12    35    51 

5 

8P 

1 

92 

R  Centauri,     .     .     . 

14       7    56 

-59    21     13 

6 

10 

f 

93 

T  BootJB,    .... 

14      8    28 

+  19    37    42 

9-7 

<13 

\ 

94 

S  Bootifl,    .... 

14     18     51 

+  54    21     18 

81-8-5 

13-2 

27i 

95 

R  Camelopardii,  .     . 

'    14    26    41 

+  84    22    27 

7-9-^-6 

12? 

2« 

96 

R  Bootis,   .... 

14    31     54 

+  27    15    36 

5-9-7-5 

11-3-12-2 

223 

97 

9  LibrsB,    .... 

14     54    34 

-    8      2    24 

4-9 

61 

2-7H 

98 

T  Trian  Australis, 

14     58    35 

-68     15    27 

70 

7-4 

ld4 

99 

R  Trian  Australifl, 

15      9      3 

-  66      3     18 

6-6 

80 

3- 

100 

U  CoronsB, .... 

15     13    18 

+  32      5     18 

7-6 

8-8 

3M0*5J 

101 

S  LibnB|    .     .     .     . 

16     14    30 

-19    57     12 

80 

12-6  P 

19( 

102 

S  ScrpentiB, 

15     16      2 

+  14    44    48 

7-6-8-6 

12-5  P 

361 

103 

S  CoronsB,  .     .     .     . 

15     16    30 

+  31     48      0 

6-1-7-8 

11-9-12-5 

361 

104 

T  liibrsD,    .     .     .     . 

15    29    16 

-20    45    55 

11 

P 

SIC 

105 

U  Librae,    .     .     .     . 

15    31       6 

-15    46    38 

•  • 

•  • 

380 

106 

Oe.Arg.l4782Libr«, 

15    35      4 

-20    47     32 

9 

P 

342 

107 

R  Corone, .     .     .     . 

15    43    38 

+  28    31     33 

5-8 

13-0 

Irwg 

108 

R  SerpentiB,    .     .     . 

15    45    10 

+  15    29     51 

5-6-7-6 

<11 

357 

109 

V  Corona,  .     .     .     . 

15    45    15 

+  39    56     18 

7-5 

10-5? 

>  • 

110 

R  LibrsBy 

.     15    46    49 

-16     62    36 

9-2-100 

<13 

723 

€h)RE — On  Known  Variable  Start. 
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It  of  Max. 
M.T. 

Epoch  of  Mia. 
G.  M.  T. 

Discoverer. 

Remarks. 

Mar.  31-7. 

1863.     Jan.  19*4. 

Harding, 

1809. 

•  • 

•  • 

Gould, 

1871. 

M».  li-5. 

1866.     Not.  26-6. 

Pogson, 

1853. 

Jam,  29*4. 

1866.     Mar.  283. 

Harding, 

1831. 

Ap.  26-667. 

1869.     Ap.  17-467. 

Schonfeld, 

1866. 

Sept  4. 

•  • 

GoldHchmidt, 

1867. 

Sept.  2-48. 

•  • 

Manldi, 

1704. 

May  12-6. 

•  ■ 

Hind, 

1862. 

•  « 

•  • 

Solimidt, 

1866. 

■  f 

•  • 

Gould, 

1871. 

•  • 

•  • 

Baxendell, 

1860. 

Apnl7. 

•  • 

Aigelander, 

1860. 

Aug.  29. 

•  • 

Hencke, 

1868. 

Mar.  14-5. 

•  • 

Aigelander, 

1868. 

f 

•  • 

•  • 

1867.     Oct  26. 
9>»  14-. 

•  • 

Schmidt, 
Gonld. 

1869. 

•    9 

•  • 

Gould, 

1871. 

•  • 

1871.     Feb.  6. 

Winnecke, 

1869. 

•   t 

•  * 

It^trelly, 

1872. 

April  5. 

•  • 

Harding, 

1828. 

Wy28. 

1867.     Kar.  29. 

Hencke, 

1860. 

•  • 

•  • 

Peters, 

1880. 

A.  N.,  2360. 

•  ■ 

•  • 

Peters, 

1880. 

A.  N.,  2360. 

•  • 

•  • 

Peters, 

1880. 

A.  N.,  2360. 

•  • 

. . 

Pigott, 

1796. 

iW25-6. 

.  • 

Harding, 

1826. 

• 

•  Sept  16-6. 
^  ApdS. 

•  • 

•  • 

Dun6r, 
Pogson, 

1878. 
1868. 

No.    361    of    Birmingham's 
Catalogue. 
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f 
No. 

Star. 

K.A.,  i8te. 

Decl.,  x88o. 

Cbange  of  Magnitude. 

Mean  I 

Max. 

Min. 

dI] 

Ill 

T  ConmiD,  .     .    . 

H.    M. 

15     54 

8. 

29 

0 

+  26 

15 

36 

20 

9-6 

V 

112 

WSooipii,  .     .    . 

16       0 

19 

-21 

12 

14 

11? 

? 

40a 

113 

B  Herculifl,     .     . 

16      0 

50 

+  18 

41 

39 

8-0-90 

<13 

31S 

114 

y  Scorpix,  .     .     . 

16      4 

46 

-19 

49 

24 

10  P 

? 

n 

115 

T  Sooipii,  .     .     . 

16      9 

54 

-22 

40 

42 

7-0 

<10 

9 

116 

R  Scoipii,  .     .     . 

16     10 

30 

-22 

39 

0 

9-10-5 

<12-5 

223 

117 

S  Scoipix,  .     .     . 

16     10 

31 

-22 

36 

0 

91-10-5 

<12-5 

\:i 

118 

IT  Sooipii,  .     .     . 

16     15 

33 

-17 

36 

3 

9? 

<12 

•  1 

119 

U  Herculifl,     .     . 

16    20 

29 

+  19 

10 

6 

6-6-7-7 

11-4-11-6 

m 

120 

X  Sooipii,  .     .     . 

16    22 

14 

-19 

13 

48 

V    « 

•  • 

? 

121 

g  (30)  HeTCiiliR,  . 

16    24 

42 

+  42 

8 

54 

5 

6-2 

40  to 

122 

TOphiucii,     .     . 

16    26 

52 

-15 

52 

54 

10 

<12-5 

•  4 

123 

S  Ophiucii,     .     . 

16    27 

24 

-16 

54 

24 

8-3-9-0 

<12-5 

m 

124 

V  Herculifl,     .     . 

16     30 

58 

+  37 

35 

0 

8-3 

110 

«  4 

125 

R  Unffi  Minorb, . 

16    31 

32 

+  72 

32 

12 

■  • 

•  • 

•  ) 

126 

S  Herculifl,     .     . 

16    46 

27 

+  15 

8 

39 

5-a-6-8 

11-5-12-2 

303 

127 

Nova  Ophiucii,    . 

16    52 

48 

-12 

42 

30 

4i 

•  • 

•> 

• 

128 

R  Ophiucii,     .     . 

17      0 

53 

-15 

56 

12 

7-6-81 

<12 

303 

129 

a  Herculifl,.     .     . 

17      9 

11 

+  14 

31 

45 

31 

3-9 

IlT^ 

130 

U  Ophiucii,     .     . 

17     10 

29 

+    1 

20 

40 

60 

6-7 

0^20*' 

131 

u  (68)  Herculi^, 

17     12 

53 

+  33 

13 

45 

4-6 

5-4 

37  to 

132 

Nova  Ophiucii, 

17    23 

27 

-21 

22 

42 

>1 

? 

• 

133 

X  (3)  Sagittan'i, 

17    40 

0 

-27 

47 

0 

4 

6 

7 

134 

W  (y )  Sagittarii, 

17    67 

21 

-29 

35 

9 

5 

6-5 

7 

135 

T  Herculifl, 

18      4 

33 

+  31 

0 

9 

7-2-8-3 

11-4-12-1 

163 

136 

T  Seipentis, 

18    22 

57 

+    6 

13 

15 

9-1-100 

<12-8 

m 

137 

y  Sagittarii,    . 

18    24 

22 

-18 

20 

45 

7-5? 

9-5? 

•  I 

138 

U  Sagittarii,    . 

18    24 

49 

-19 

12 

33 

7-0 

8-3 

i 

OoBB — On  Known  Variable  Stan. 
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h  a(  Max.               KpoA  o£  Mio. 
i.il.T.                         G.M.T. 

DiscoTerer. 

Remarks. 

•  • 

1866. 

Nora,  1866.    See  Notes. 

•  • 

Peten, 

1880. 

A.  N.,  2360. 

July  21. 

Aigelander, 

1866. 

f  • 

Palin, 

1877. 

•  ■ 

Auwers,  Pogaoii» 

1860. 

Noya,  1860. 

Kay  16. 

Chaconuic, 

1863. 

Not.  26. 

Chacomac, 

1864. 

•  » 

Pogwm, 

1863. 

Sept.  2-9. 

Hencke, 

1860. 

•  • 

C.  H.  F.  Peten, 

1880. 

•  • 

Bazendell, 

1857. 

•  • 

Pogaon, 

1860. 

mr.  4-4. 

Pogscm, 

1864. 

•    a 

Dun&T, 

1880. 

•    • 

Pickering, 

1881. 

June  12. 

Schonfeld, 

1866. 

Xiy3. 

Hind, 

1848. 

Noya,  1848. 

Oct.  21-7. 

Pogson, 

1868. 

•  • 

•  • 

Sir  W.  Hemhel, 

1796. 

• 

1681.     Nov.  30-84. 

Sawyer, 

1881. 

•  m 

Sdmiidt, 

1869. 

•  • 

•  • 

J.  BnmowBki, 

1604. 

Nora,  1604. 

Aug.  16-78. 

1870.     Aug.  13-9. 

Schmidt, 

1866. 

^oly  10-669 

1870.     July  7-6. 

Schmidt, 

1866. 

Mh.  12-4. 

1867.    Dec.  26-9. 

Aigelander, 

1867. 

Dec.  2. 

•  • 

Baxendell, 

1860. 

«  • 

«  • 

Quirling, 

1866. 

.  Jiitte30*97e 

1870.    Jam 28009 

Schmidt, 

1866. 
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No. 

Star. 

R.  A.,  i88o. 

Decl 

.,  x8te. 

Change  of  Magnitude. 

Mc 

Mav. 

Mia. 

139 

T  Aquilc 

H. 

18 

M. 

39 

B. 

69 

o 
+    8 

37 

12 

8-8 

9-5 

Ii 

140 

R  Scati,     .... 

18 

41 

6 

-   6 

49 

54 

4-7-6-7 

6-0-8-6 

141 

K  Paronifl,      .     .    . 

18 

44 

36 

-67 

23 

0 

40 

5.5 

142 

fi  lijmy     .... 

18 

46 

39 

+  33 

13 

18 

3-4 

4-5 

143 

R(13)L7nB,  .    .    . 

18 

61 

41 

+  43 

47 

30 

4-3 

4-6 

144 

S  Coronffi  AuBtnliB, . 

18 

63 

4 

-37 

6 

61 

9-8 

IV6? 

146 

B  CoronflB  Aiutxalis, . 

18 

63 

50 

-37 

6 

48 

10-5-11-6 

<12-6 

146 

R  Aquils,  .... 

19 

0 

36 

+    8 

3 

3 

6-4r-7-4 

10-9-11 -2 

147 

TSagittarii,    .     .    . 

19 

9 

19 

-17 

10 

42 

7&-8-1 

<11 

148 

RSagittarii,    .    .    . 

19 

9 

40 

-19 

31 

0 

70-7-2 

<12 

149 

S  Sagittarii,    .     .     . 

19 

12 

26 

-19 

14 

36 

9-7-10-4 

<12-7 

160 

h'  (61)  Sagitfani,      . 

19 

28 

44 

-24 

68 

48 

6'3 

6-7 

161 

RCygni,    .     .    .    . 

19 

33 

36 

+  49 

66 

46 

6-9-80 

13 

162 

Nova  YulpeculflD, .    . 

19 

42 

46 

+  27 

1 

28 

3 

P 

163 

S  YulpecnlaB, .    .    . 

19 

43 

29 

+  26 

69 

27 

8-4-8-9 

90-9-5 

164 

X  Cygni 

19 

46 

67 

+  32 

36 

42 

40-60 

12-8 

166 

ri  Aquile,  .... 

19 

46 

21 

+    0 

41 

67 

3-6 

4-7 

7-. 

166 

S  Cygni,    .... 

20 

3 

0 

+  67 

38 

27 

8-8-9-5 

<13 

167 

R  Capricomi,  .     .     . 

20 

4 

34 

-14 

37 

24 

8-8-9-7 

<13 

168 

S  Aquiln,  .... 

20 

6 

6 

+  16 

16 

42 

8*9-9*9 

10-7-11-8 

169 

Y  Sagittaiii,    .     .     . 

20 

7 

26 

-22 

20 

31 

•  • 

•  • 

160 

RSagittaa,      .     .    . 

20 

8 

36 

+  16 

21 

54 

8'6-8*7 

9-8-10-4 

161 

R  Delphini,     .     .     . 

20 

9 

8 

+    8 

43 

36 

7-6-^-6 

12-8 

162 

P  Cygni  (34),.     .     . 

20 

13 

21 

+  37 

39 

36 

3-6 

? 

163 

U  Cygni,    .     .     .     . 

20 

16 

64 

+  47 

31 

0 

7-7 

<11 

164 

R  Cephei,  .... 

20 

17 

7 

+  88 

46 

16 

6? 

10  P 

166 

S  Capricoini,  .     .     . 

20 

34 

42 

-19 

25 

18 

9 

11 

166 

S  Delphini,     .     .     . 

20 

37 

33 

+  16 

39 

30 

8-4-8-6 

10-4-111 
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5.  M.  T. 

1          Epoch  of  BCn. 
G.  M.  T. 

Discoverer. 

1 

Remarioi. 

•  * 

•  • 

Wiimecke, 

1860. 

Maj  8-4. 

1851.     April  3-3. 

Kgott, 

1796. 

•  • 

•  • 
Apnlll. 

•  • 

1855.      Jan.  6. 
Iik29». 

1869.     Mar.  27. 

Oould, 

Goodricke, 

BazendeO, 

1872. 
1784. 
1866. 

/Schonfeld  giyea  the  fonnula, 
)    12*  21k  47m  16-837-B 
J        +  0-303977  Jr* 
^               -  0-0000149464  JEP. 

*  • 

.  • 

Sckmidty 

1866. 

•    m 

•  ■ 

Schmidt, 

1866. 

Feb.  10-7. 

1864.      Sept.  27. 

Aigelander, 

1866. 

Oct.  17. 

« * 

Pogoon, 

1863. 

Jxtnfi  28. 

.  • 

Pogaon, 

1868. 

XoT.  20. 

•  ■ 

Pogson, 

1860. 

•  • 

.  * 

Gould. 

.    Xvne  16. 

• . 

Pogson, 

1862. 

«  • 

• . 

Anthelm, 

1670. 

Nova,  1670. 

.    Sept.  16-6. 

1868.      Aug.  19-3. 

Bogerson, 

1837. 

.    Mar.  11. 

* . 

a.  TTirfth, 

1686. 

May  20. 

14*58-. 
.    Jan.  20. 

1848.      May  18. 

•  • 

Pigott, 
Argelander, 

1784. 
1860. 

'.    Oct.  3. 

•  • 

Hind, 

1848. 

•  • 

1869.      Oct.  2-7. 

Baxendell, 

1863. 

^aly,  1580. 

•  • 

C.  H.  F.  Petere, 

1880. 

»  =  2,or»  =  4.    A.  N.,  2360. 

•  I 

1868.      April  26. 

Bazendell, 

1869. 

».    July  13-6. 

*   • 

Schonfeld, 

1869. 

■  • 

m    • 

Janson, 

1600. 

Nova,  1600. 

J.   Dec.  29. 

1873.     May  11. 

Knott, 

1871. 

«  ■ 

. . 

Pogwm, 

1866. 

' 

•  • 

•  • 

Hind, 

1864. 

, 

B.    Not.  5. 

1869.     July  28. 

Baxendell, 

1860. 
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No. 


Star. 


R.  A.,  z88a 


Decl.,  x88o. 


Change  of  ICagnitade. 


Max. 


Mia. 


Mm 

D 


167 
168 
169 
170 
171 
172 
173 
174 
176 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 


34a 


TDelphini, 
U  Caprioomi, 
TCygni,    . 
T  Aquaiii, . 
B  Vulpeoule, 
W  Capriconii, 
X  Capricomi, 
63  Cygnf,  . 
TCephei^  . 
T  Caprioomi, 
S  Gephei,  . 
Nova  Cygniy 
/A  Cephei,  . 
TPegaai,   . 
9  Cephei,  . 
TJ  Aquarii, . 
S  Aquarii, . 
/3  Pegasi,    . 
B  Pegad,   . 
S  Pegasi,   . 
B  Aquarii, . 
T  Ceti,  .     . 
B  CassiopeuBy 
TJ  CassiopeiiB, 


31  Ozionis, 


H.    M.  8. 

20  39  48 

20  41  30 

20  42  24 

20  44  1 

20  69  3 

21  0  37 
21  1  41 
21  2  28 
21  10  4 
21  16  24 
21  36  42 
21  37  0 
21  39  50 

21  3  2 

22  24  43 
22  29  37 
22  50  41 

22  57  68 

23  0  37 
23  14  29 
23  37  37 
23  51  46 
23  52  19 
23  56  9 


6  23  38 


o 
+  16 


67 


// 

48 


-16  13  18 

+  33  56  6 

-  5  33  44 

+  23  20  36 

-24  24  6 

-21  49  61 

+  47  10  0 


+  68 


8 


-16  40  0 

+  78  5  0 

+  42  17  44 

+  68  13  48 

+  11  57  6 

+  57  48  6 

-  8  13  34 
-20  59  0 
+  27  26  48 
+  9  63  42 
+  8  16  48 
-16  67  6 

-  9  37  43 
4-60  43  6 
+  69  41  12 


AjDDBD  IK 

1     11    13 


8-2-8-9 

10-2-10-8 

6-5? 

6-7-70 

7'6-8-6 

9-10 

11-5  P 

4-7 

6-4 

8-9-9-7 

7-4-8-6 


4? 
8-8-9-3 

3-7 

9-0 
7-7-9-1 

2-2 
6-9-7-7 

7-6 

6-8-8-5 

9-7  P 

4-8-6-8 

6 


<13 

<13 

6P 

12-4-12-7 


12-6-13-0 


6 
9-8 


<18-6 

<ll-6 

2-7 

12  P 

<12-2 

IIP 

? 

<12 

9 


<6 


<13 

% 

11-6 

4fi 

P 

5? 

Iin( 

<12-6 

86 

4-9 

6^*8^4? 

3; 

i: 

21 
±5 


271 
Imi 
38i 
31( 
38( 


421 
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ciafMax. 
B.M.T. 

Epoch  of  Mm. 
G.  M.  T. 

Discoverer. 

Remarks. 

Mir.  27. 

•  • 

Baxendell, 

1863. 

Sept.  19. 

•  • 

Pogson, 

1868. 

•  • 

•  • 

Schmidt, 

1864. 

Ott  16-9. 

1870.     July  20. 

Ooldflohmidt, 

1861. 

Oct  7-6. 

1866.     Aug.  4-6. 

Argelander, 

1858. 

•  • 

•  • 

•  • 

•  • 

•  • 

C.  H.  F.  Peten, 
C.  H.  F.  Peters, 
Espin, 

1880. 
1880. 
1882. 

A  maximum  in  July,  1880. 

A.  N.,  2360. 
A  maximum,  end  of  Sept., 

1880.    A.  N.,  2360. 

.  Jan.  11. 

a   • 

Ceraaki, 

1879. 

»  Kot.  13. 

•   • 

Hind, 

1854. 

•  • 

1864.     Oct.  16. 

Hencke, 

1868. 

•  • 

•  • 

Schmidt, 

1876. 

Noya,  1876. 

•  • 

•  • 

Sir  W.  Henchel, 

1782. 

.  Not.  9. 

•  • 

Hind, 

1863. 

I  Sept.  26. 

•  • 

1840.     Sept.  24. 
20b  i4«.6. 

«  • 

Goodricke, 

? 

1784. 

'  Ai«-8. 

•  • 

Aigelander, 

1853. 

•  • 

•  • 

Schmidt, 

1847. 

•  • 

•  • 

Hind, 

1848. 

•  * 

•  • 

Marth. 

^  Sept  4-7. 

•  • 

Harding, 

1811. 

•  • 

•  • 

C.  H.  F.  Peters, 

1880. 

A.  N.,  2360. 

i.  April  18-9. 

•  • 

•  • 

Pogson, 
Birmingham. 

1853. 

Schonfeld  gives  the  formula, 

425-9^-0-40^«. 
No.    658    of    Birmingham's 

Catalogue. 

t« 

•  • 

Gould. 
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NOTES. 

1.  T  Casbiopsls. — ^Elements  derived  by  Schonfeld  from  3  maxima 
and  3  minima,  combined  with  earlier  observationB.  The  increase  from 
Minimum  to  Maximum  lasts  246  days,  and  the  decrease  190  days; 
both  interrupted  by  minor  fluctuations  of  Hght.  The  star  is  very  red 
(Schmidt  says  "  ausgezeichnet  roth").  An  8  m.  star  follows,  accord- 
ing to  Schonfeld,  10'  and  0''5  to  the  north. 

2.  E  Akdromxd^. — Schonfeld  thinks  that  the  period,  at  the  date 
of  earlier  observations  (1827,  Oct.  14,  by  Bessel),  was  longer,  probably 
about  409  days.  At  the  maximum  the  light  does  not  fluctuate  much 
for  a  period  of  about  16  days;  in  1850,  tMs  was  even  extended  to  50 
days,  with  perhaps  a  secondary  minimum. 

3.  S  Ceti. — Schonfeld  finds  the  increase  quicker  than  the  decrease, 
and  calls  the  star  reddish  (rothHch).  The  variability  was  discovered 
by  comparisons  with  a  star  (No.  5  of  "  Catalogue  of  Suspected  Varia- 
bles'*) which  was  suspected  of  variation.  Schonfeld  observed  a  Maxi- 
mum of  S  Ceti,  1874,  Oct.  14,  7  m.;  period  about  333  days  ("  Ast. 
Nach.,"  ]^o.  2065). 

4.  B  Cassiopeia. — This  wonderful  star,  which  suddenly  blazed  out 
in  November,  1572,  was,  according  to  Smyth  ("  Cel.  Cycle,"  n.  p.  55), 
first  seen  by  Schuler  at  Wittenburgh  in  August,  1572  (?).  Tycho 
Brahe,  whose  name  is  usually  associated  with  the  star,  first  saw  it 
on  11th  November,  1572.  It  increased  rapidly  in  brilliancy,  until  it 
surpassed  Jupiter  and  equalled  Venus  in  splendour,  when  it  was 
visible  in  the  daytime.  This  state  of  things  was  not,  however,  of 
long  duration,  as  it  gradually  diminished,  and  in  March,  1574,  had 
completely  disappeared.  Its  curious  changes  are  thus  described : — 
"  As  it  decreased  in  size,  so  it  varied  in  colour ;  at  first  its  light  was 
white  and  extremely  bright ;  it  then  became  yellowish,  afterwards  of 
a  ruddy  colour,  and  finished  with  a  pale  livid  colour."  The  position 
given  is  that  deduced  by  Argelander  from  Tycho  Brahe's  observa- 
tions, and  the  place  is  situated  about  1^°  north  of,  and  a  little  pre- 
ceding the  star  k  Cassiopeise.  Within  1'  of  arc  of  the  position  assigned 
by  Argelander,  d' Arrest  in  1865  observed  a  star  of  the  11th  magni- 
tude, which  is  of  a  reddish  hue,  and  has,  it  is  said,  shown  signs  of 
fluctuations  in  its  light.  This  small  star,  assumed  to  be  the  Nova, 
will  be  readily  identified  by  means  of  a  bright  9th  magnitude,  which 
is  No.  22  of  Argelander's  Zone  60  ;  it  follows  this  9  m.  29'-6,  and  is 
south  of  it  10'  4"*1.  Hind  and  Plummer's  observations  seem  to  show 
that  the  star  is  variable  to  the  extent  of  nearly  a  magnitude.  Sir 
J*.  Herschel  thought  it  probable  that  the  star  was  identical  with 
''  temporary "  stars  which  are  said  to  have  been  seen  in  the  same 
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region  of  the  heavens  in  the  yean  945  and  1264,  and  he  therefore 
anticipated  its  return  in  1872  ;  but  judging  :broni  the  recorded  dates, 
its  period  (if  it  has  one)  would  seem  to  be  over  800  years.  As,  how- 
ever, 811  years  have  now  (1883)  elapsed,  its  appearance— if  it  is  to 
re-appear — ^will  not  probably  be  much  longer  delayed.  According  to 
Schonfeld,  the  hypothesis  of  its  identity  with  the  Biblical  star  of  the 
Magi  has  been  supported  by  Cardanus,  Chladni,  and  Klinkerfues; 
and  the  supposed  length  of  its  period,  and  the  suddenness  of  its  out- 
burst in  1572,  would  seem  to  render  such  a  theory  very  plausible. 

5.  T  Piscinic. — Schonfeld's  observations  show  no  regular  period, 
and  no  remarkable  colour.  A  very  bright  Maximum  occurred  1872, 
December  1 ;  and  very  faint  Mininia  1869,  November  29,  and  1870, 
December  30. 

6.  a  Cassiopsls. — Schonfeld  thinks  the  apparent  Hght  variation 
is  usually  within  the  errors  of  observation,  and  considers  that  the 
formula  given  by  Argelander  is  very  doubtful.  Schmidt  states  that 
he  can  detect  no  trace  of  variation,  although  he  has  watched  the  star 
for  several  years.    Heis  gives  the  variation  from  2-2  m.  to  2*8  m. 

7.  TJ  Cephei. — This  very  remarkable  variable  star  is  identical 
with  DM  81°,  25.     From  his  first  observations,  Ceraski  inferred  a 
period  of  about  10  days.     Schmidt,  however,  by  subsequent  observa- 
tions, reduced  this  to  4**  23**  35" ;  and  from  further  observations  at 
the  Harvard  College  Observatory,  XT.  S.  A.,  it  has  been  proved  that  the 
true  period  is  only  one  half  that  given  by  Schmidt,  or  2*  11**  47"-5. 
The  rapidity  of  its  variation  is  very  great,  sometimes  exceeding  a 
mtgnitude  in  the  course  of  an  hour !    The  total  variation  exceeds  two 
magnitudes.     The  star  belongs  to  the  Algol  type,  as  it  remains  at  its 
maximum  brightness  for  the  greater  portion  of  its  period.     It  then 
diminishes  for  a  few  hours,  and  as  rapidly  recovers  its  light.     The 
star  DM  81°,  30,  8'3  m.  is  within  a  few  minutes  of  the  variable. 
Knott  finds  that  the  period  is  subject  to  some  irregularities,  and  that 
at  alternate  minima  the  star  varies  in  brightness  to  the  extent  of 
about  0*3  m.  (9*1  to  9*4).     As  two  periods  are  nearly  equal  to  5  days, 
the  alternate  minima  are  observable  at  nearly  the  same  hour  in  the 
cTening.  Thus  Knott  observed  Minima  in  1882,  April  22,  at  10**  14--3, 
and  April  27,  9**  54"'3.     From  photometric  measurements  at  Harvard 
CoUege,  Professor  Pickering  finds  a  period  of  2^"  11^  49»-9  E.     At 
minimum  the  light  is  only  0*11  of  the  maximum  light.     The  decrease 
iuid  increase  of  light  occupy  about  6  hours.     The  light  ceases  to  di- 
minish about  1  hour  before  the  minimum,  and  then  remains  constant 
for  l^  hours,  when  it  begins  rapily  to  increase.     As  in  the  case  of 
Algol,  Pickering  considers  that  the  variation  of  light  is  probably 
caused  by  an  eclipsing  satellite,  and  that  in  this  case  the  eclipse  is 
possibly  a  total  one,  the  light  at  minimum  being  that  emitted  by 
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the  satellite,  which  is  self-luminous ;  or  the  observing  body  may  be 
supposed  to  consist  of  a  cloud  of  meteors,  so  scattered  that  abont 
0'  ]  1  of  tlie  light  of  the  star  can  pass  through  them. 

The  star  has  been  examined  with  the  spectroscope  at  Lord  Craw- 
ford's Observatory,  and  it  was  found  that  at  the  minimum  the  bine 
end  of  the  spectrum  faded,  and  the  red  end  was  intensified. 

Knott  has  observed  a  small  bluish  star  near  the  yariable,  and  esti- 
mated its  position  60^,  and  distance  10". 

8.  S  Cassiopels. — Schonfeld  finds  the  increase  of  light  consi- 
derably quicker  than  the  decrease.  A  star  9*6  m.  follows  20*  and 
2' 8. 

9.  S  PisciuM. — Reddish.  Elements  derived  by  Schonfeld  from 
6  good  maxima.  He  notes  an  11*12  n.  star  n/  and  a  12  m.  nearly 
south  of  the  variable.  At  minimum,  Schonfeld  says  the  star  com- 
pletely disappears  in  his  telescope. 

10.  R  ScuLPTOMS. — ^Discovered  to  be  variable  at  Cordoba.  Dr. 
Gould  describes  it  as  ''  one  of  the  most  brilliantly-coloured  stars  in 
the  heavens,"  its  colour  being  "an  intense  scarlet."  The  observa- 
tions show  a  variation  from  5'8  to  7*7  or  lower,  with  a  period  of 
about  207  days,  and  a  symmetrical  light  curve.  Maxima  occurred  in 
December,  1872,  and  January,  1874  (two  periods) ;  and  a  Minimum, 
1878,  November  15  (mag.  7 J).  It  is  No.  24  of  Birmingham's  Cata- 
logue. 

11.  R  PisciTTH. — Increase  of  light,  according  to  Schonfeld,  quicker 
than  the  decrease,  in  the  proportion  of  4  :  5,  but  with  fluctuations. 
His  observations  between  1865  and  1869  give  a  period  of  only  337*5 
days.     He  mentions  an  1 1  m.  star,  n/,  the  variable. 

12  S  Abietis. — Schonfeld  finds  that  all  the  observations  indicate 
a  period  of  292  days,  but  that  this  does  not  agree  with  observations 
at  Markree  Castle,  1848,  December  14;  and  by  Winnecke,  September 
and  October,  1868.  The  last  observations^  if  correct,  would  show  that 
no  regular  period  exists. 

13.  R  Abietis. — Schonfeld  says  it  has  been  weU  observed  through 
thirty-one  periods,  and  often  at  minimum.  The  elements  also  repre- 
sent the  observations  of  fiessel,  1828,  November  26,  8  m.,  and  1832, 
December  15,  8*9  m. ;  and  also  the  supposed  invisibility  of  the  star  to 
Lalande,  1793,  August  24.  In  some  of  the  maxima,  the  light  varia- 
tion is  very  slow  for  some  weeks. 

14.  o  (Miba)  Ceti. — This  is  perhaps  the  most  remarkable  variable 
in  either  hemisphere.     It  varies  from  a  bright  2  m.  to  about  9  m.  is 
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a  period  of  about  331  days.    Schonfeld  gives  the  following  formula 
for  the  time  of  maximum  : — 

/  360^ 
1866.     11-  25*-4  +  331-3863  E+  10*-48  sin  (  — -E  +  282°  45' 

J** 
+  18^-16  sin  (  ;^E  +  31°16' 


/45* 
■•16  sin  f^ 


/450 
+  38*-90  sin   -—  E  +  70**  5 


+  65^ 


■'"■^(if 


E  +  179°48 


) 


Argelander  thought  that  the  variations  of  brilliancy  indicate  a 
40-y6ar  period.  According  to  the  same  eminent  authority  the  mean 
brightness  of  Mira  at  maximnm  is  1^  steps  brighter  than  y  Ceti. 
Heu  finds  it  2  steps  brighter ;  and  taking  the  brightness  of  y  Ceti  as 
31,  he  finds  the  average  brilliancy  of  Mira  at  maximum,  between 
1840  and  1858,  as  33*2  steps. 

The  mean  duration  of  visibility  to  the  naked  eye  is,  according  to 
Eels,  4  months ;  the  interval  from  first  visibility  to  maximum  being 
at  the  mean  42*7  days,  and  from  maximum  to  disappearance  (to  the 
naked  eye)  73*7  days. 

At  minimum,  Schmidt  gives  the  magnitude  9*5  m. ;  but  Schonfeld 
states  that  he  has  never  seen  it  fainter  than  the  companion  (89®,  116", 
1831),  or  9-1  m.,  and  usually  somewhat  brighter.  Heis  states  (an. 
1741)  that  at  the  maximum  of  1868  (Nov.  7)  Mira  was  fainter  than 
he  had  seen  it  for  27  years — ^not  brighter  than  X  Ceti.  At  the  maxi- 
mimi  of  1799  it  was  thought  to  be  not  little  inferior  to  Aldebaran. 

The  following  table  shows  the  observed  maxima  of  Mira  Ceti  since 
1840  :— 

Obsebvxd  Maxtka  of  MnuL  Ceti. 


Year. 

Date 
of 

Brightness. 

Authority. 

Remarks. 

1840. 

Sept.  29 

StepsL 
320 

HeiB. 

,    1841. 

Aug.  27 

320 

}) 

'    1842. 

July  24 

36-6 

»> 

1845. 

Feb.  27 

*  • 

Schmidt. 

1846. 

Feb.     4 

«  • 

» 

1846. 

Dec.  20 

410 

Heis. 

1847. 

Jan.     3 

•  • 

Schmidt. 

Z2 
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Obsbrtbd  Maxima  op  Mzra  Cwn-~eQtUiMud. 


Year. 

Date 
of 

Brightness. 

Steps. 
230 

Authority. 

1847- 

Nov.  16     ) 

Heifl. 

1847. 

Nov.  23     ) 

•  • 

Schmidt. 

1848. 

Oct.    12     ) 

34  0 

HeiB. 

1848. 

Oct.    26     j 

•  • 

Schmidt. 

1849. 

Oct.      2     J 

*  • 

»» 

>i 

Oct.      4     ) 

28-6 

HeiB. 

1860. 

Sept.    6    ^ 

340 

»» 

19 

Sept.  16     j 

•  • 

Schmidt. 

1861. 

July  15 

26-6 

Heifl. 

1866. 

Mar.  16 

•  • 

Schmidt. 

1866. 

Feb.     1     \ 

•  * 

» 

)9 

Feb.     6     j 

380 

Heifl. 

1867. 

Jan.    18     \ 

34-5 

» 

>i 

Jan.    24     j 

.  • 

Schmidt. 

1867. 

Dec.   19    ^ 

36-5 

»» 

Dec.   24 

> 
Dec.   21 

*  • 

» 

tf 

•  • 

Winnecke. 

a 

Dec.   28    ^ 

380 

Heifl. 

1858. 

Nov.    3    ^ 

340 

>9 

Nov.    7 

> 
Nov.    7 

•  • 

Winnecke. 
Schmidt. 

II 

Nov.    8    ^ 

360 

Masterman. 

1869. 

Sept.  29    ^ 

360 

Hei«. 

M 

Oct.    10 

360 

Masterman. 

ti 

Oct.    12      > 

2-7  m. 

Auweri. 

t* 

Oct.    13 

.  • 

Schmidt. 

»» 

Oct.    15 

•  • 

Winnecke. 
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Obsbrtsd  Maxxna  op  Miba  Gbti — ctmtinued. 


r  w  vrww  ■•• 

Year. 

Date 
of 

Brightness. 

Anthority. 

Remarks. 

1860. 

Sept     9     \ 

StB|«. 

•  • 

Schmidt. 

ft 

Sept  11     1 

37-7 

Heia. 

»t 

Sept.  15    ) 

370 

Maaterman. 

1861. 

Aug.     2 

•• 

Schmidt. 

n 

Aug.  11 

32-8 

1862. 

Julj.    2 

•  • 

Schmidt. 

1863. 

Feb.   11 

•  • 

»» 

A.  N.,  1410. 

1865. 

Mar.  19 

•  • 

>» 

1866. 
1867. 

FeK  24 
Jan.    16     \ 

#  • 

•  • 

One  atep  brighter  than  a 
Ceti. 

»» 

Jan.    18     j 

•  • 

Heia. 

1867. 

Dec.   18    \ 

1  • 

Schmidt. 

»» 

Dec.   17     1 

•  • 

Schonfeld. 

2*7  mag. 

'» 

Dec.   16    ; 

•  • 

Heia. 

1868. 

Nov.     7    \ 
Not.  10     \ 
Nov.  11-6/ 

sxGeti. 

•  • 
50 

Schmidt. 
Schonfeld. 

Fainter  than  Heia  had  aeen 

it  for  27  years. 
Visible  to  naked  eye  for  86 

days. 

1869. 

Sept  27-7  \ 

•  ■ 

Schmidt. 

Ast.  Nach.,  1793. 

>i 

Sept.  28     \ 

=  7G6ti. 

Heia. 

A.  N.,  1785. 

»» 

Oct.      3    / 

3-5  m. 

Schonfeld. 

1870. 

Aug.  27 

•  • 

Schmidt. 

1871. 

July  16    \ 
July  19     [ 

•  • 

Bock.          \ 
DaTia.         j 

At  Cordoba. 

» 

July  22    ; 

3*9  or  4-0  m. 

Schmidt. 

1872. 
1873. 

1 

June  22 
May  25 

3  m. 

Schmidt. 
»» 

Only  very  little  brighter 
than  7  Ceti. 
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Year. 


1875. 


»» 


»» 


»» 


»> 


1876. 


II 


1876. 
1877. 


II 


1877. 


II 


1878. 


II 


II 


1879. 
1881. 
1882. 
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Obsirtbd  Maxima  or  Miba  Gin-^Mfi^iMtMtf. 


Date 

of 

Maximum. 


Brightness. 


Steps. 


2*5  m. 
=  aCoti. 
aPiBoiuiii. 

3  m. 


28 


Authority. 


Schmidt. 


II 


II 


Schonfeld. 

Ckiro* 

Schmidt. 

Gore. 

II 
Schmidt. 
Schwab. 
Sawyor. 
Schwab. 
Schmidt. 
Walisch. 
E.  F.  Sawyer. 
Schmidt. 

>i 

II 


Remarks. 


From   compaiisoOB  with    a 

Ceti. 
From   compaiisonB  with  7 

Ceti. 
From    compaiiaona  with  a 

Piflcium. 


Eqiial    to  a  Geti,  bat  less 

than  a  ArietiB. 
From   compaiiBODB  with  a 

Pitcium  uid  7  and  S  Ceti. 


From   oompariMms  with  a 

and  y  Ceti. 
About   1  step  fainter  than 

a  Ceti. 
4i  steps  fainter  than  than  a 

Cod. 


3  or  4  steps  brighter  than  7 
Ceti. 
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The  following  are  some  observed  Minima  of  Mira  Cfti  :■ 


Year. 


Date 

of 

Mtntfaum. 


Brightness.    ^ 


Authority. 


Remarks. 


1S63. 

Feb. 

11 

•   • 

Schmidt. 

( 

Very  little  brighter  than  the 

1S65.    , 

Oct. 

6 

•  • 

»» 

1 

\ 

companion,  and  distinctly 

red  yellow. 

1S66. 

Oct. 

22 

•  • 

>> 

1873. 

Jan. 

17 

8-7  mag. 

Schonfeia. 

1873. 

Dec. 

30 

8-9    „ 

»» 

1874. 

Not. 

20 

8-6    „ 

»> 

( 
1 

About  the  same  brightness 

1876. 

Oct. 

30 

•  « 

Schmidt. 

as  the  companion;   at  no 

time  fainter. 

1882. 

Feb. 

4 

'          9-5 

«» 

On  8th  November,  1876,  I  found  Mira  about  9  m.  and  fiery  red 
( 3-inch  refractor).  A  curious  observation  is  mentioned  with  reference 
to  Mira  by  Mr.  E.  F.  Sawyer,  the  well-known  A^merican  observer 
( OUtHnnUory,  June,  1879).  It  is  to  the  effect  that  Mr.  W.  K.  Greely, 
of  Boston,  TJ.  S.,  in  August,  1871  (about  two  months  before  the 
maiimnm  of  that  year),  observed  Mira  as  bright  as  a  star  of  the 
second  magnitude,  and  that  a  few  nights  afterwards  it  had  faded  to 
4  m.  or  5  m.  As,  however,  Mr.  Greelv  was  not  a  regular  observer, 
and  had  made  no  record  of  his  observation  in  writing,  the  accuracy  of 
the  observation  seems  very  doubtful.  If  true,  however  (as  Mr.  Sawyer 
seems  to  think),  it  was  a  very  remarkable  occurrence,  as  no  irregularity 
of  the  kind  has  ever  been  previously  observed  in  the  case  of  Mira. 

In  several  books  on  astronomy  it  is  stated  that  Mira  was  invisible 
at  the  epoch  of  Maxima  during  the  years  1672  to  1676 ;  but  this  is 
incorrect,  as  it  was  long  since  (Ast.  Nach.  Modena,  1837)  pointed  out 
by  Bianchi  that  the  supposed  invisibility  of  Mira  was  simply  due  to 
the  fact  that  in  those  years  the  Maxima  occurred  at  a  time  of  year 
when  the  star  was  near  the  sun,  and  could  not  be  observed. 

On  October  30,  1779,  Sir  W.  Herschel  observed  Mira  Ceti  "  of  a 
middle  size  between  Aldebaran  and  a  Arietis  "  ;  and  on  November  2 
its  lustre  was  still  increased  "  {Phil.  Tram.  1780,  p.  342). 

15.  S  FiEBBEi. — According  to  Schonfeld,  a  Maximum  occurred  in 
December,  1873;  but  no  approximation  to  correct  Elements  is  yet 
pofoble.    A  10*2  m.  star,  nf. 
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16.  B  Ceti. — According  to  Schonfeld,  the  period  derived  from  9 
maxima  is  167*65  days. 

17.  T  Abietis. — Period  deriyed  by  Schonfeld  from  2  Maxima  and 
2  Minima.     Variation  slow. 

18.  p  Pebsei. — Used  as  a  comparison  star  for  Algol,  and  in  this 
way  found  to  be  variable  by  Schmidt,  1854.  It  seems  to  have  no 
regular  period,  although  Schmidt  at  first  deduced  a  period  of  33  days. 
Schonfeld  observed  a  very  bright  phase  (equal  to  or  greater  than 
h  Persei)  on  the  following  dates  : — 1854,  October  30 ;  1866,  Novem- 
ber 28 ;  1867,  February  2  ;  1869,  March  9 ;  and  1873,  January  14. 

19.  /8  Pehsei  (Algol). — This  well-known  variable  star  is  nov 
pure  white,  but  seems  to  have  changed  in  colour,  as  it  was  caUed  red 
by  the  Persian  astronomer,  Al-Sufi,  in  the  middle  of  the  10th  century. 
Its  variability  was  remarked  by  Montanari  so  early  as  1667  or  1669, 
and,  after  him,  by  Maraldi,  Kirch,  and  Palitzsch  ;  but  the  trae  charae- 
ter  of  its  variations  was  first  determined  by  Goodricke  in  1782.  Its 
period,  according  to  Schonfeld,  is  2"*  20^  48""  53**67  ;  but  this  seems  to 
have  diminished  from  2^  20»»  48"  59«-5,  which  it  had  in  1782.  For  the 
greater  portion  of  its  period  it  remains  at  a  maximum  of  2*2  m ;  and 
only  during  9^  hours  does  its  light  fluctuate,  with  a  minimum  of  3*7  m. 
about  the  middle  of  the  period.  The  star  has  been  especially  studied 
by  Argelander,  who  found  that  the  period  is  not  quite  constant,  but 
varies  to  a  small  extent.  Schmidt  finds  that  the  brightness  of  Algol 
is  equal  to  that  of  8  Persei  about  47  minutes  before  and  after  mini- 
mum ;  to  that  of  c  Persei  about  62  minutes  before  and  after  the  same ; 
and  to  that  of  P  Triauguli,  95  minutes  before  and  after.  From  his 
observations  between  1840  and  1875,  Schmidt  finds  a  period  of 
2d  20>»  48"  53-6. 

Schonfeld  states  that  to  his  eye  the  variation  of  Algol  is  included 
between  the  magnitudes  2*2  and  3*7. 

From  photometric  measurements  of  the  light  of  Algol  at  maximum 
and  minimum,  Professor  Pickering  finds  that  the  dinunution  of  light 
commences  about  263  minutes  before  minimum,  and  recovers  its 
normal  brightness  337  minutes  afterwards.  The  most  rapid  diminution 
takes  place  about  100  minutes  before,  and  the  most  rapid  increase  about 
100  minutes  after,  the  minimum.  Pickering  believes  that  the  decrease 
in  the  light  of  this  star  is  due  to  a  dark  eclipsing  sateUite. 

I  observed  a  minimum  of  Algol  during  totality  of  the  lunar  eclipse 
of  28rd  August,  1877. 

20.  E  Pebsei. — ^From  numerous  observations  through  21  periods, 
Schonfeld  finds  a  period  of  208*5  days.  The  Elements  show  an  error 
sometimes  amounting  to  16  days.  At  minimum  the  star  remains  for 
about»two  months  below  12  m.,  and  sometimes  descends  even  below 
13  m. 
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21.  X  Tafbi. — A  star  of  the  Algol  type,  but  not  so  well  observed 
as  AlgoL  The  greater  part  of  the  light  change  is  accomplished  in  a 
period  of  abont  10  hours.  The  inequalities  in  the  period  are  consider- 
able, sometimes  amounting  to  three  hours. 

22.  T  Tavsi. — North  following  d' Arrest's  yariable  nebula.  Schon- 
feld  can  find  no  regular  period,  and  remarks,  with  reference  to  its 
colour,  **  Nicht  auffalend  gefarbten." 

23.  R  Taxtbi. — The  period  is,  according  to  Schonfeld,  subject  to  a 
variation  of  fifteen  days ;  but  still  the  elements  correspond  with  the 
supposed  iuTifiibility  of  the  star  to  Bessel,  February  13,  1822,  and  an 
estimation  by  Bode  (7  m.),  February  6,  1798.  The  increase  of  light 
from  10  m.  occupies  about  37  days,  and  the  decrease  47  days.  Schon- 
feld says:  "  Im  minimum  nach  Winnecke  selbst  fiir  das  7^  zollige 
Objectiy  des  Pulcowa-Heliometers  unsichtbar."  Hind  and  Gold- 
eclunidt  call  the  star  red ;  Winnecke,  '*  triib  roth  " ;  Secchi,  **  orange- 
gelb  " ;  and  Schonfeld,  '*  sehr  roth." 

24.  S  Tausi. — Period  seems  diminishing.  Only  for  about  70  days 
of  its  period  is  the  star  brighter  than  12  m.,  which  renders  it  difficidt 
to  be  observed. 

25.  E  DosAsiTS. — ^Discovered  to  be  variable  by  Thome  at  Cordoba. 
Dr.  Gould  says  it  is  **  excessively  red." 

26.  Y  Tauki.— Schonfeld  calls  it  "rothlich,"  and  says,  "die 
Veranderungen  sind  rasch"  ;  and  he  thinks  that  a  period  of  171*8 
days  nearly  as  admissible  as  that  given  in  the  Catalogue.  A  12*13  m. 
star  follows  the  variable. 

27.  B  EsiDAin. — ^Yariation  independently  found  by  three  observers 
at  Cordoba ;  but  Gould  gives  no  period,  owing  to  insufficiency  of  ob- 
servations. 

28.  B  Omoios. — According  to  Schonfeld,  the  increase  of  light 
from  10'2  m.  occupies  70  days,  and  decrease  105  days,  but  both  with 
marked  fluctuations.  Hind  calls  its  colour  ''red(Ush";  Schonfeld, 
"stark  rothlich  " ;  and  Secchi,  "  goldgelb." 

29.  c  Atjbiom. — Schonfeld  thinks  there  is  no  regular  period,  and 
says  that  the  variation  is  often  for  a  long  period  imperceptible. 

Schmidt  finds  from  his  own  observations,  1843  to  1875,  that  the 
star  u  irregularly  variable,  and  only  within  narrow  limits. 

I  observed  c  to  be  almost  exactly  equal  to  17  Aurigse  on  the  follow- 
ing dates: — 1875,  December  21 ;  1876,  March  21 ;  1876,  November 
20.  On  13th  March,  1883,  and  2nd  April,  1883,  I  estimated  its  mag- 
nitude as  3*57  (from  comparisons  with  rj  and  i  Aurigss). 
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30.  E  Lbpokis. — ^Hind'8  "  crimson  star."  Very  difficult  to  obsenre 
on  account  of  its  colour,  wliich  Schonfeld  calls  "  ungewohnlich  inten- 
sir  blutrothea."  It  is  the  /  star  of  four  nearly  in  a  line :  I6th 
March,  1876,  with  3-inch  rdbractor,  I  found  it  rather  brighter  than 
the  furthest  of  the  four,  and  much  brighter  than  the  next.  The  near- 
est star  faint.     Colour  of  K  intense  red. 

Schonfeld  gives  the  duration  of  increase  of  light  as  230  days,  and 
that  of  decrease  208  days. 

31.  S  (64)  Ebidani. — Discovered  to  be  variable  by  Gould  from 
observations  at  Cordoba,  where  the  estimates  of  magnitude  varied 
from  4*8  to  5-7.  It  was  rated  5^  and  6  by  Lalande,  and  6  m.  l)y 
Argelander  and  Heis. 

32.  E  AuaiGJB.— Elements,  according  to  Schonfeld,  somewhat 
uncertain  ;  9  maxima  give  a  period  of  461*3  days,  and  4  Minima 
467*3  days.  He  says  the  light  increase  shows  the  rare  phenomenon 
of  a  stand  {StilUtandes)  at  the  magnitude  9*2  to  9*0,  which  occurs  about 
114  days  before  the  maximum,  and  lasts  about  48  days,  and  ever: 
forms,  in  some  years,  a  secondary  maximum  and  minimum.  On  the 
average,  the  increase  from  8*5  m.  lasts  40  days,  and  the  decrease  62 
days.     A  9  m.  star  s,  p, 

33.  S  AuEiGJE. — Announced  as  variable  by  Dun6r  in  1881.  The 
star  was  observed  by  him.  1878,  September  29  and  October  6,  and 
its  strong  red  colour  and  spectrum  noted.  On  December  31,  1880,  he 
missed  the  star,  and  on  January  20,  1881,  found  it  quite  invisible  in  a 
4-inch  refractor,  when  it  must  have  been  fainter  than  12  mag.  About 
a  month  later,  however,  February  23,  it  was  easily  visible,  and 
not  much  below  10-5  m.  The  fact  of  variability,  M.  Dun6r  considers 
certain.  The  star  is  recorded  as  9*4  m.  in  the  Durchmusterung,  and  is 
No.  108  of  Birmingham's  Catalogue  of  Eed  Stars,  with  the  remark, 
"d' Arrest  (17th  Nov.,  1868);  sehr  roth;  9*5".— ^.'»  oJ». :  "1876, 
March  13,  not  seen.*' 

34.  S  Omonis. — A  remarkable  variable  discovered  by  the  Eev.  T. 
W.  Webb,  1870.  Very  red.  Webb  says  :— "  Centre  of  little  triplet, 
11,  11*5  m.  in  large  triangle ;  sweep  6^  m.  W  from  minute  pair  10'  » 
of  42." 

35  8  Okionis. — Schonfeld  finds  a  small  variation,  but  no  regular 
period.  Anwers  found  a  period  of  16*08  or  15*91  days  with  a  minimum 
nearly  in  the  middle  of  two  maxima.  Dr.  Gould  seems  to  think  the 
variation  doubtful  (  Uranametria  Argentina,  p.  329). 

36.  T  Oeionis.— This  is  Lalande  10492,  and  Dr.  Gould  says  *'  it 
is  certainly  variable."     It  has  been  observed  by  Thome  at  Cordoba  at 
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the  magnitudes  5*7,  6-5,  and  6*7.  It  was  rated  7i  m.  by  Hencke ; 
7^^  and  6^  by  Argelander ;  and  it  is  6'7  in  the  Zhrehmusterunp.  The 
star  is  red. 

37.  a  Obiohts. — Argelander  found  a  period  of  196  days ;  but  later 
observations  render  this  result  doubtful. 

38.  i;  GsMiNOKUH. — From  his  own  observations  Schonfeld  found 
lor  the  brighter  phase,  small  and  not  very  regular  fluctuations  ;  but 
for  the  minimiiTn  a  regular  decrease  and  increase,  the  flrst  about  6 
weeks,  the  latter  probably  of  somewhat  longer  duration.  Schonfeld 
calls  its  colour  "intensiv  gelb."  Schmidt,  from  his  observations  of 
two  Maxima  1875,  February  25,  and  September  23,  finds  a  period  of 
210  days.  From  its  proximity  to  fi  Geminorum  I  have  found  its 
fluctuations  of  light  occasionally  very  apparent. 

m 

39.  T  MoirocEBOTis. — Schonfeld  finds  tolerably  regular  variations 
from  a  maximum  of  6*2  to  a  minimum  of  7*6,  but  thinks  that  obser- 
vations  are  probably  influenced  by  the  coincidence  of  its  period  with 
that  of  the  lunar  month.  He  calls  its  colour  ''goldgelb."  Davis 
observed  Maxima  of  this  star  at  Cordoba  1872,  April  24,  and  November 
25  or  26 ;  and  Minima,  1872,  April  14,  and  December  12.  Bigelow 
observed  Maxima  in  1874,  January  4  or  5,  and  February  1  and  28 
{ Uranometria  Argentina,  p.  831).     Gould's  period  is  27*0054  days. 

40.  It  MoirocsBons. — Near  the  comet  like  Nebula  N  399.  Schon- 
feld thinks  that  no  regular  period  exists,  and  the  minimum  magnitude 
is  uicertain. 

41.  S  (15)  MoNOCEKOTis.  —  It  is  the  chief  star  of  the  cluster 
H  YIII.  5,  and  has  two  close  companions  of  the  9th  and  11th  mag- 
nitudes. The  period  given  in  the  Catalogue  was  found  by  Winnecke, 
and  confirmed  by  Schonfeld  ;  but  other  observers  do  not  agree. 
Schonfeld  calls  its  colour  **  gelblich" ;  Struve,  **griin";  Dawes, 
"yellow." 

42.  R  LxNCis. — Identical  with  DM  +  55®,  1154.  With  reference 
to  its  colour,  Schonfeld  says  ^'Farbe  anscheineud  rothlich." 

43.  {  GEimvoKUM. — In  1844  Argelander  found  a  period  of  lO'*  3** 
32"-3  ±  6"-4,  but  afterwards  it  increased.  Schonfeld  deduces  the 
period  given  in  the  catalogue  from  Argelander's  epoch,  combined  with 
observations  by  Schmidt  and  himself.  He  finds  occasional  inequalities 
^P  to  T^  of  the  period,  but  a  greater  portion  of  these  are  explicable 
by  faults  of  observation.  Argelander's  light  curve  gives,  from  6  years* 
observations,  the  decrease  of  light  somewhat  quicker  than  the  in- 
crease. 

Pickering  considers  it  probable  that  the  star  is  a  surface  of  revo- 
lution, one  side  being  about  four-fifths  of  the  brightness  of  the  other. 
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44.  R  Gbmikobxtm.— According  to  Schonfeld,  the  light  curve  is 
jeiy  variable,  especially  at  maximum,  when  the  star  often  remaiiis 
for  a  week  without  any  perceptible  change. 

45.  R  Cakis  MnroKM.— Another  determination  by  Schonfeld  gives 
a  penod  of  329  days. 

A  J^^'  ^  I*uppi8  =  LacaUle,  2691.— Discovered  to  be  variable  at  Cor- 
doba. Dr.  Gould  finds  variation  from  3*6  m.  to  6-3  m.,  and  infers  a 
period  of  about  135  days,  with  a  variation  rapid  at  maximum,  and 
comparatively  slow  near  the  minimum,  which  seems  to  occur  about 
6  days  nearer  to  the  preceding  than  the  following  maximum.  Bed 
m  all  stages,  and  remarkably  so  near  the  minimum.  He  gives  the 
foUowing  dates  of  Maxima— 1874,  February  8,  and  June  25. 
jjJ^^'  9^^^    suspects    variation    also  in    the    neighbouring   star 

47.  TJ  MowocEROTis.- Discovered  to  be  variable  at  Cordoba.  The 
penod  was  found  to  be  about  46  days,  with  the  minimum  somewhat 
nearer  to  the  preceding  than  the  following  maximum.  Maxima  were 
observed  by  Thome  1873,  April  20  and  June  6 ;  and  a  Minimum  on 

\i^\  Maxima  were  observed  by  the  Eev.  T.  E.  Espin  in  1883, 
on  the  following  dates :  January  28  and  March  7,    with  secondary 

y^^  T  ^®^"^*^  14  ^^^  ^arch  17  ;  and  Minima  on  February  10 
^d  March  13,  with  secondary  minima  on  February  20  and  April  6. 
ile  deduces  a  period  of  about  31  days. 

48.  8  Canis  Mnroais.— Schonfeld  gives  the  formula : 

E  p.  E  =  1863-5-201  +  333'*-9  E  -  O'*^  E*, 

and  thinks  that  the  period  is  diminishing.     At  maximum  the  light 

nw£!J'  ^VJ^^'T^J''^  I  ^^''^'     ^  ininimum  of  the  star  has  not  been 
observed.     Schonfeld  calls  its  colour  "  intensiv  gelbroth." 

49.  T  Canis  Minoms.— From  observations  before  1865,  Schonfeld 
finds  a  penod  of  S221  days,  but  earUer  observations  require  the 
longer  period  given  in  the  Catalogue.  Colour  not  marked.  A  127  m. 
star  8,p.  and  a  12-2  m.  «./  the  variable. 

ondv  L^^^^'Tl'Zy^.^^}.  "^^^^^  «^^^  1«52.     The  variation  is 
quick,  according  to  Schonfeld,  especially  in  the  increase  of  light. 

asfiifi;  ^^^^™— ^if  overe^  to  be  variable  at  Cordoba.     Dr.  Gould 
Kn  0  86TFe^^^^^^  '°^-  '^  ^^^^'   -^  ^*-  ^y 
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52.  T  GnoiroRiTic. — Schonfeld  says  the  uniform  period  is  some- 
times in  fanlt  as  mach.  as  13*7  days.  At  the  magnitude  9*5  there 
aeems  to  be  a  strong  retardation  in  the  increase  of  light,  but  this 
IB  also  Taiiable.  On  the  whole  the  increase  seems  quicker  than  the 
decrease. 

53.  S  Puppis. — Discovered  to  be  yariable  at  Cordoba.  It  was 
called  8  by  LacaiUe,  and  this  falls  in  with  Argelander's  nomenclature 
of  the  variable  stars.  It  was  rated  6  m.  by  Lacaille,  and  7  m.  by 
Taylor.    Dr.  Gould  does  not  assign  a  period. 

54.  T  PuPFiB. — ^Dr.  Gould  states  that  this  star  ''  has  varied  by  not 
less  than  seven-tenths  of  a  unit  *'  during  the  progress  of  the  Cordoba 
observationsy  ''having  increased  from  7*0  m.  or  less  in  1871  to  6*5  in 
1875,  and  diminished  again  since  then  to  7*2."  Prom  this  it  would 
seem  that  the  star  probably  belongs  to  Espin's  Class  III.,  viz. : — 
Variables  having  sniall  variation  of  light  with  a  period  of  several 
years.    Dr.  Goidd  says  ''  it  is  decidedly  red." 

55.  U  Gemikobuh. — A  very  extraordinary  variable,  with  a  most 
in^^olar  period.  Sometimes  it  rises  to  a  maximum  with  astonishing 
rapidity ;  in  February,  1869,  according  to  Schonfeld,  it  increased 
3  magnitudes  in  24  hours !  From  the  maximum  it  diminishes  with 
a  alow  and  very  variable  light  curve.  The  visibility  at  maximum 
Qsoally  lasts  only  14  days;  in  1858,  November,  not  10  days.  At  some 
of  the  maxima  there  is  a  secondary  minimum.  According  to  Schonfeld, 
the  smallest  interval  observed  between  2  maxima  was  75  days,  the 
greatest  617  days;  and  he  thinks  the  period  fluctuates  between  70 
and  150  days.  At  the  Maximum  of  November,  1858,  Baxendell  found 
that  the  star  "  had  a  somewhat  hazy  or  nebulous  appearance." 
Colour  not  remarkable.  A  neighbouring  star  (No.  248  of  '<  Cata- 
logue of  Suspected  Variables")  has  been  suspected  of  variation  by 
Winnecke. 

56.  R  Cakcbi. — Period  derived  by  Schonfeld  from  observations, 
1850  to  1859;  but  he  thinks  the  period  is  increasing,  and  that  the 
early  observations  to  1833  require  a  period  of  364  days.  Increase  of 
light  quicker  than  the  decrease.  From  the  observations  of  1830,  the 
mmimiin^  falls  about  125  days  before  the  maximum.   A  10  m.  star,  sf, 

57.  V  Caitcbi. — Schonfeld  calls  its  colour  "  gelbroth."  An  11m. 
star  follows,  on  the  parallel,  and  a  10-11  m.  ^. 

58.  U  Cancbi. — Well  observed  since  1858  by  Winnecke,  and  since 
1865  by  Schonfeld.  According  to  the  latter,  the  Elements  fix  the 
later  maxima  within  4  days.  For  a  month  before  and  after  the  maxi- 
mum, the  increase  and  decrease  of  light  are  nearly  equal.  At  the 
Thinimntn  the  staT  totally  disappears  in  Schonfeld' s  telescope;  and, 
according  to  Chacomac,  even  in  a  9-inch  refractor. 
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59.  S  Cakori. — ^The  variatioiL  is  of  the  type  of  Algol,  bat,  accord- 
ing to  Schonfeld,  with  a  marked  retardation  of  the  increase  of  light 
at  the  brightness  9'6  m.  The  duration  of  decrease  8^  hoars,  and  d 
increase  13  hours.  The  uniform  period  shows  an  outstanding  fault 
from  20""  to  40",  but  this  Schonfeld  considers  is  also  periodical. 
Argelander  remarked  that  after  the  minimum  the  light  begins  to 
increase  very  rapidly,  and  he  is  inclined  to  suppose  that  its  descent 
from  the  maximum  is  even  still  more  rapid.  Schmidt  observed  a 
Minimum  (below  9  m.)  1877,  March,  12*  W  40-  Athens  M.T;  also 
in  1882,  April  14,  at  10^1  and  ll**-3,  when  it  was  only  117 m,, 
fainter  than  he  had  ever  seen  it  before.  An  11m.  star  precedes, 
nearly  on  the  parallel. 

60.  S  Hydrji. — The  maxima  are,  according  to  Schonfeld,  some- 
times well  marked,  and  sometimes  for  a  week  with  a  very  slow 
variation  of  light.     He  calls  its  colour  '^rothlich  gelb." 

61.  T  Cancri. — Schonfeld  says  it  is  very  difficult  to  observe  on 
account  of  its  extraordinary  red  colour  {ungemein  roth).  The  maxi- 
mum occurs  about  7  months  before  the  minimum,  but  can  hardly  be 
determined  with  precision,  owing  to  the  small  changes  of  light 
in  this  phase.  Six  observed  minima  are  well  represented  by  the 
Elements. 


62.  T  Htdkb. — According  to  Schonfeld,  the  Elements  given  fix  11 
maxima  since  1858  within  a  few  days. 

63.  E  Cabu^^. — Discovered  to  be  variable  at  Cordoba.  Dr.  Gould 
finds  it  red  in  all  its  phases.  The  observed  maxima  give  periods  of 
329,  306,  and  326  days.  Dr.  Gould  states  that  '*  the  minimum 
appears  to  take  place  considerably  more  than  half  a  period  later  than 
the  maximum,  and  the  variation  of  light  at  that  time  to  be  relatively 
slow.  But  while  the  magnitude  is  above  9,  its  change  is  quite  rapid, 
being  at  the  rate  of  one  unit  monthly ;  and  the  duration  of  the  maxi- 
mum is  very  brief."  He  gives  the  foUowing  dates  of  maxima : — 1871, 
July  17;  1872,  June  10;  1873,  AprU  12;  1874,  March  4  {Urano- 
metria  ArgentifM,  p.  252).  The  star  is  Lacaille  3932  =  2551  Brisbane. 
It  is  included  in  Sir  John  Herschel's  List  of  B«d  Stars  ( C(^  OU. 
p.  448,  where  it  is  described  as  a  ''very  intense  sanguine  star,  be- 
tween scarlet  and  carmine  red."  From  observations,  1880-1883,  at 
Windsor,  N.  S.  W.,  Tebbutt  deduced  a  period  of  about  313  days,  with 
Maxima  about  the  following  dates: — 1880,  December  16  (4*3  m.); 
1881,  October  21  (54 m.) ;  1882,  September 2  (4-9 m.).  And  Minima 
about  the  following  dates : — 1880,  July  5  (9"2  m.) ;  1881,  June  8 
(9-3  m.);  1882,  March  27  (9*3  m.);  and  1883,  February  7  (9-3  m.); 
{Mon.  Not.,  R.  A.  S.,  November,  1883). 
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64.  B  Leoiob  Mdtobis. — The  maxima,  according  to  Schunfeld,  are 
subject  to  iiregnlarities  up  to  12  days.  Increase  of  light  much 
quicker  than  decrease.  Increase  from  9  m.  lasts  from  40  to  80 
days. 

66.  B  Leovis. — This  remarkable  variable  lies  closely  south  of  19 
Leonisy  with  which  it  has  been  sometimes  confused.  The  period 
given  in  the  Catalogue  was  calculated  by  Schonfeld  from  observations 
since  1818 ;  and  the  Elements  show  irregularities,  but  no  general 
lengthening  or  shortening  of  the  period  since  the  time  of  Bradley  and 
T.  Mayer.  The  minima  are  also  affected  with  similar  irregularities. 
The  star  is  closely  preceded  by  two  stars  about  8  m.,  which  form, 
with  the  variable,  an  isosceles  triangle.  The  star  is  considered  by 
most  observers  to  be  very  red.  I  found  it  about  7^  m.,  and  fiery  red, 
February  9,  1877,  with  3-inch  refractor. 

The  following  Table  shows  observed  Maxima  of  B  Leonis  since  the 
year  1865: — 

Obsebved  Maxima  of  B.  Leonis. 


Vear. 


Date 

of 

Mazimam. 


Brightness. 


Authority. 


Remarks. 


1866.     Feb.   27 

6-4 

Schonfeld. 

Ast.  Nach.,  1628. 

1865.  Mar.  18 

1866.  1  Jan.    15 

•  • 
6-3 

Schmidt. 
>» 

A.    N.,    1670.      381    days 

since  last. 
A.  N.,  1628. 

1667.     Sept.  24 

•   » 

»» 

Invisible  in  finder. 

1869.     July     3 

•  • 

it 

A.  N.,  1806. 

1870.  '  May     9 

61 

Schonfeld. 

1871.     Mar.  15 

5-8 

it 

1872.  1  Jan.    24     \ 

6-6 

ti 

Estimation  very  good. 

,»      1  Jan.    23-5  ) 

■  t 

Schmidt. 

A.  K.,  1932. 

1872.  1  Dec.     6     ) 

•  • 

1 

Dec.     1     j 

5-9 

Schonfeld.      ) 

A.  N.,  1988. 

1875.     June  29 

•  • 

S.  C.  Chandler. 

A.  N.,  2119. 

1876.     May     77 

•  • 

Schmidt.       \ 

A.  N.,  2103. 

1 
„      :  Jane    1*7) 

■  ■ 

.,      i 

Secondary  maximum. 

1876.     May  17-3 

1 

•  • 

a 
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OnflimTSD  Maxima  of  R  UroKm^-eimtimt^, 


Year. 

Date 

of 

Maximum. 

Brightness. 
5-2 

Authority. 

Remarlu. 

1877. 

Mar.    6    ^ 

Gore. 

A  little  brighter  than  9 
Looms. 

1877. 

Mar.  14 

■   • 

Schmidt. 

A.  N.,  2164. 

1877. 

Mar.  18     | 

t  • 

Schwab. 

A.  N.,  2191. 

1877. 

Mar.  17-8, 

•   ■ 

Schmidt. 

A.  N.,  2240. 

1878. 

Jan.    18 

7-0  m. 

Schwab. 

A.  N.,  2248. 

1878. 

Jan.    19-5 

■  • 

Schmidt. 

A.  N.,  2240. 

1881. 

July     2 

•  • 

»f 

1882. 

May  20 

6-5 

f> 

1883. 

Mar.  19 

5-4 

Gore. 

Slightly  1668  than  v  Leonid. 

1884. 

Jan.    27 

6-5 

Gk)Te. 

SHghtly  brighter  than  19 
Leonis. 

Minima  of  E  Leonis  were  observed  on  the  following  dates : — 1867, 
March  1,  9-6  m.  (Schonfeld);  April  30  (Schmidt);  1868,  March  7, 
9-6  m.  (Schmidt) ;  and  March  21 ;  1874,  March  31,  9*4  m.  (Schon- 
feld);  1875,  February  13,  9-6  m.  (Schonfeld);  1876,  May  21-7 
(Schmidt). 

66.  I  Cabin Ji. — Discovered  to  be  variable  at  Cordoba.  Dr.  Gonld 
gives  the  following  epochs  of  Maxima : — 1871,  July  31,  and  August 
31 ;  1872,  May  7.  And  of  Minima :— 1871,  July  11,  August  11,  and 
September  12;  1872,  April  17  {Uranometria  Argentina^  p.  253). 

67.  R.  Velobum. — "With  reference  to  this  star,  Dr.  Gould  says  :— 
''  This  has  been  seen  by  Mr.  Thome  to  vary  from  the  magnitude  6^  to 
7 J,  thus  putting  its  variable  character  beyond  question".  He  gives 
no  period  (C^.  -4.  p.  276). 

68.  R  Antixs. — ^Discovered  to  be  variable  at  Cordoba.  It  was 
found  near  a  Maximum,  1871,  March  19 ;  1872,  May  28,  and  1874, 
May  29  :  and  near  a  Minimum,  1873,  April  28 ;  1874,  June  14 ;  and 
1875,  March  9.    Dr.  Gould  does  not  assign  a  period  {U.  A,  p.  295). 

69.  S  Chxrsm, — ^A  variable  discovered  at  Cordoba.  Its  period 
seems  to  be  several  months ;  but  sufficient  observations  have  ni>t  been 
obtained  to  determine  the  light  curve.     The  star  is  reddish. 
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70.  U  Htdilb  =  Lalahbb  20,556  s  BnucnraHAX  242. — Yariatioii 
has  been  obsenred  in  this  star  by  Birmingham,  Gould,  and  Espin. 
Birmingham's  estimates  of  magnitude,  1873-1876,  yarj  from  4*5  to 
6*5.  The  Cordoba  determinations  range  from  4*3  to  6*1 ;  and  Dr. 
Gould  Bays,  "place  its  yariability  beyond  all  question."  It  was  rated 
6  in.  by  HeveHus ;  5^  by  Lalande ;  6*5  by  Bessel ;  7*5  m.  by  Lament ; 
and  6*5  by  Argekinder  and  Heis.  According  to  the  Cordoba  obsenra- 
tions,  a  Minimum  occurred  in  the  first  half  of  1871.  Dr.  Gould  calls 
it  "  intensely  orange  red." 

71.  £  JSesm  Majokis. — ^The  elements  found  by  Schonfeld  represent 
the  maxima  generally  well,  and  agree  with  the  probable  invisibility  of 
the  star  to  Lalande,  1790,  March  15.  Fogson,  who  has  observed  the 
star  in  minimum,  fixes  this  103  days  before  the  maximum,  and  re- 
marked {Men.  Not.,  B.  A.  S.,  December,  1876)  that  the  star  rises 
with  astonishing  rapidity  to  maximum,  but  fades  away  very  slowly. 
Schmidt  observed  a  maximum  (below  7  m.),  1876,  June  17,  and  found 
the  interval,  from  first  visibility  (13  mag.)  to  maximum,  28  days,  and 
from  maximum  to  disappearance,  112  days.  Schonfeld  calls  its  colour 
'*r6thlich,"  and  Anwers,  "  blassroth." 

72.  17  Aaoas. — ^This  celebrated  star  is  one  of  the  most  remarkable 
objects  in  the  heavens,  varying,  as  it  has  done,  through  all  grades  of 
brilliancy,  from  Sinus  to  a  7th  magnitude  8tar(!)  It  was  observed 
by  Halley  as  4  m.  in  1677  ;  Lacaille,  in  1751,  rated  it  2  m. ;  Burchell, 
1811  to  1815,  saw  it  4  m.  Prom  1822  to  1826,  it  was  2  m.  In 
1827,  it  was  1  m.,  and  about  equal  to  a  Crucis.  It  shortly  after 
dimimshed  again  to  2  m.,  and  so  remained  till  the  years  1834  to  1837, 
when  Sir  J.  Herschell,  at  the  Cape  of  GK>od  Hope,  rated  it  1*4  m. 
Suddenly,  in  1838,  it  rose  to  a  magnitude  nearly  equal  to  Canopus. 
After  this  it  again  faded,  until  1843,  when  it  was  observed  by 
Madear  to  be  brighter  than  Canopus,  and  almost  rivalling  Sirius  in 
hrilliancy.  From  that  time  its  light  has  gradufdly  diminished.  It 
was  1  m.  in  1856  (Abbott) ;  2*3  m.  in  1858  (Powell) ;  3  m.  in  1860 
:TebbuU);  4*2  m.  in  1861  (Abbott);  5  m.  in  1863  (Ellery) ;  6  m.  in 
1867  (Tebbutt).  In  1874,  it  was  observed  6*8  m.  at  Cordoba,  and 
only  7'4  m.  in  November,  1878.  Schonfeld  considers  that  a  regular 
period  is  very  improbable,  although  a  period  of  46  years  was  suggested 
bvWolf,  and  a  period  of  about  67  years  by  Loomis.  The  star  is 
Ktnated  in  a  very  remarkable  nebula,  in  which  some  observers  consi- 
der that  remarkable  changes  have  taken  place  since  Sir  J.  Herschell 
( xamined  it  with  his  20-feet  reflector  at  the  Cape.  The  spectroscope 
^howB  that  the  nebula  consists  of  glowing  gas,  one  of  the  constituents 
Ixing  hydrogen. 

73.  T  Casihji. — ^Discovered  to  be  variable  by  Thome  at  Cordoba^ 
irom  observations  in  1871-1874.  The  period  has  not  been  deter- 
mined. 
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74.  R  CiUTEBis. — Schonfeld  finds,  from  Tery  uncertain  data,  a 
period  of  160  days.  The  star  is  of  a  remarkably  red  colour,  and 
follows  a  Crateris  43%  and  V'2  to  the  south.  A  9  m.  precedes,  and  an 
8-9  m.  «/. 

75.  S  LxoNis. — ^Period  derived  by  Schonfeld  from  obserTations 
since  1860.  In  1870,  the  error  was  15  days.  Schonfeld  thinks  tiiat 
perhaps  the  period  may  have  been  somewhat  greater  at  first. 

76.  T  Leoitis. — ^Repeatedly  observed  in  1865,  but  invisible  in 
1863  ;  and  not  seen,  by  Schonfeld,  since  1866,  with  the  exception  of 
a  trace,  February,  1874. 

77.  X  Vraonns. — Seen  by  Schonfeld,  March,  1873,  and  February, 
1874,  but  nothing  since  known  about  the  star.  A  13  m.  star  closely 
follows,  according  to  Peters.  Schonfeld  finds  an  11  m.  following  2', 
which  he  thinks  identical  with  Peters'  13  m.  star. 

78.  R  Covji. — Owing  to  the  near  coincidence  of  its  period  with 
that  of  the  solar  year,  the  star  has  become,  since  1875,  unfavourably 
situated  for  observation.  It  has  been  well  observed  by  Winnecke 
only.     Schonfeld  calls  its  colour,  ''stark  rothlich."     A  7*8  star  np, 

79.  T  YntGiKis. — The  elements,  according  to  Schonfeld,  represent 
the  observed  maxima  well,  especially  those  since  1861.  The  light 
curve  is  very  little  known ;  but  the  greater  quickness  of  the  increase 
from  11  m.  is  certain.  Schonfeld  mentions  several  small  neighbouring 
stars.    He  calls  the  colour  of  the  variable,  ''  sehr  roth." 

80.  R  CoBvi. — According  to  Schonfeld,  the  Elements  of  the  Cata- 
logue represent  almost  perfectly  the  observed  maxima,  1868-1870, 
and  those  after  1874,  June  18;  but  from  observations  by  Lalande, 
1796,  April  23,  and  Argelander,  1851,  March  8,  the  period  given 
seems  too  large.  Increase  of  light  quicker  than  decrease.  Two  8  m. 
stars  and  a  10  m.  star  in  the  inounediate  vicinity. 

81.  Z  VraoTNis. — ^The  variability  of  this  star  was  discovexed  by 
M.  M.  Henry,  of  the  Paris  Observatory,  in  1874,  and  has  been  regu- 
larly followed  since  1876.  According  to  M.  P.  Henry,  a  minimum 
took  place  in  October,  1882  {private  Utter,  June,  1883).  The  star  is 
not  in  Lalande's  Catalogue. 

82.  T.  TJbsjb  Majoris. — ^The  Elements  given  represent,  according  to 
Schonfeld,  the  maxima  since  1860  to  within  about  10  days,  but  show 
an  error  of  50  days  in  the  oldest  observation,  by  Argelander,  March 
17,  1843.  Schonfeld  thinks  that  the  period  has  decreased,  and  notes 
2  Minima  observed  by  him,  1878,  February  18,  and  November  10. 
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83.  BYiBoixis — ^Frequently  observed  before  1832,  and  since  1844. 
The  Elements  given  in  the  Catalogue  show,  according  to  Schonfeld, 
marked  and  regular  deviations  in  the  maxima,  sometimes  amounting 
to  17  days,  and  the  minima  show  simUar  deviations  to  14  days.  He 
gives,  from  Argelander,  the  formula : — 

Max.  Ep.  E=  1831.  9. 12*92  +  145^-7242  E 

+  8*-370  sin  (3°  41'  17  E  +  310°  15'  10"). 

The  light  curve  alao  shows  irregularities. 

84.  B  MuBOB. — ^A  variable  discovered  at  Cordoba.  Its  period  is, 
according  to  Gould,  not  far  from  21^  20™ ;  magnitude  at  maximum 
about  6*6  and  at  minimum  7*3  or  7*4.  The  minima  precede  the 
Tnarima  by  9  hours.  Gould  remarks  that  *'  its  average  brightness  is 
BO  near  the  limit  of  ordinary  visibility  in  a  dear  ^y  at  Cordoba, 
that  the  small,  regular  fluctuations  of  its  light  place  it  every  few 
hoars  alternately  within  or  beyond  this  limit." 

85.  8  Ubsls  Majobis.— Schonfeld  calls  its  colour  "  intensiv  roth- 
gdb,"  and  considers  that  a  small  increase  in  the  period  has  occurred 
eince  an  observation  by  Lalande,  1790,  March  7.  Th.e  light  curve  is 
very  variable ;  and  shortly  before  the  maximum  the  increase  of  light 
IB  subject  to  a  marked  retardation.  Pogson  states  (M.  N.,  December, 
1876)  that  the  increase  and  decrease  of  light  are  more  equal  in  dura- 
tion than  in  other  variables ;  bat  Schonfeld  finds  the  former  to  vary 
between  77  and  125  days,  and  the  latter  between  104  and  152  days. 

86.  TJ  Yneiins. — Some  of  the  maxima  calculated  from  the  ele- 
ments show  a  variation  up  to  23  days,  according  to  Schonfeld ;  but 
some  minima  are  represented  within  3  days.  In  the  neighbourhood  of 
the  maxima  the  light  curve  is  very  variable.     A  10  m.  star  np. 

87.  W  Vmonns. — ^Used  as  a  comparison  star  for  V  Virginis,  and 
thus  found  to  be  variable  by  Schonfeld,  and  nearly  simultaneously  by 
Aawers.  Schonfeld  considers  the  light  changes  very  uniform;  al- 
though Schmidt  finds,  from  his  observations  in  August,  1872,  evidence 
of  a  double  maximum. 

88.  V  Ynbonris. — Elements  derived  by  Schonfeld  from  5  obsen-ed 
msrima,  since  1860,  show  deviations  up  to  10  days.  Increase  from 
10  m.,  35  days,  with  marked  fiuctuations;  decrease  51  days,  much 
more  uniform.     Colour,  **  stark  gelbroth." 

89.  E  fiTDRii. — This  remarkable  variable  star  whs  first  observed 
byHeveliuB  in  April,  1662.  It  varies  at  the  maximum  from  4  to 
5'5  m.,  and,  at  the  minimum,  descends  to  about  the  10th  magnitude. 
The  period  has,  according  to  Schonfeld,  diminished  since  tlie  date  of 
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its  discovery,  having  been  about  500  days  in  1708,  487  days  in  1785, 
461  days  in  1825,  and  437  days  in  1870,  and  it  seems  to  be  still  de- 
creasing. He  gives  the  following  formula,  from  Axgelander,  for  the 
calculation  of  the  time  of  Maximum : — 

1815.  9.  2-48  +  469-3363  E-  0*-44361  E^  +  0'*001981  ^^ 

According  to  Schmidt,  the  Tninimum  occurs  about  200  days  before 
the  maximum. 

Dr.  Gould,  at  Cordoba,  has  studied  the  changes  of  this  rariable, 
and  finds  that  the  period  is  rapidly  diminishing,  the  diminution 
amounting  to  more  than  9  hours  in  each  period,  and  that  there  is  a 
symmetric  perturbation  which  completes  its  cycle  in  72  years.  He 
gives  the  following  formula  of  sines  for  the  calculation  of  the  time  of 
maximum,  counting  from  the  beginning  of  the  year  1875  : — 

T=  35*-6  +  434-445«  -  0-87974n»  +  32'*-0  sin  (5'*n  +  10») 

+  2*-6  sin  (10*n  +  324<»)  +  Q^'%  sin  (15«  +  205<»). 

This  formula  fixes  a  maximum  for  1884,  August  9. 

Heis  gives  the  minimum  magnitude  as  11  m.  Smyth  (Cel.  Cycle) 
calls  the  star  /a  HydrsB ;  but  this  is  a  mistake,  the  real  /a  (42  Fl)  being 
a  4  m.  star  a  little  south  of  a  line  joining  X  Hydra  with  a  Crateris. 

The  following  are  the  observed  Maxima  of  E  Hydne  since  the  year 
1853:— 

ObBEBVED  Mattita  of  B.  HtD&A. 


Year. 

Date 

of 

Maximum. 

Brightness. 

Authority. 

Remarks. 

1853. 

Mar.  27 

"aehrheU" 

Winnecke. 

Auwers.     A.  N.,  1238. 

»l 

Mar.  30 

•  • 

Schmidt. 

A.  N.,  1547. 

'     1856. 

Dec.    15 

•  • 

ty 

>»        i» 

1868. 
•     1859. 
'     1869. 

Feb.  27-6 
May  20-6 
Last  3«>  May 

•  • 
6-4 

Auwen. 

A.  N.,  1410.    UnBicher,  zu 

Olmutz  bestimmt. 
A.   N.,    1236.     Genau,    zu 

AthenB  bestimmt. 
A.  N.,  1238. 

1860. 
1863. 

Aug.  15 
Jan.    19 

•  • 

•  • 

Schmidt. 

4  or  5  steps  fainter  than  7 

Hydrae.     A.  N.,  1300. 
A.  N.,  1410. 

1864. 

April  14 

•  • 

)f 

1866. 

July     4 

•  ■ 

t> 

A.  N.,  1647.    Period  about 
447*8  days. 
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Obsb&tbd  Maxima  of  R  Htdiue — continued. 


Year. 


1866. 
1869. 


>) 


1870. 
1871. 
1873. 
1876. 
1876. 
1876. 
1877. 
1877. 

»» 
1878. 

1882. 
1882. 
1862. 
1883. 
1883. 


Date 

of 

Maximum. 


Brightness. 


Aug.  17-23 

Feb.     8 

Feb.  17 

April  19 

July     3 

Nov.  19 

Feb.   10 

April  12-5 

April  12 

June  13 

June  22 

June  24 

Undetemiined 

Aug.  11 

Mar.    6-9 

Mar.    4-7 

Mar.     8 

May   12 

May  16 


41 
6-4 
40 
^Yirgmifl 

•  • 

5  m. 

«  • 

6  m. 
4  m. 


5  m. 


4-7 
4-6 


Authority. 


Schmidt. 
Scbonfeld. 

Scliznidt. 
Scbonfeld. 

Schmidt. 

It 

Oore. 

Schmidt. 

Gore. 

>i 
Schmidt. 


Remarks. 


A.  N.,  1627.  *'R.  hattezu- 
letzt  die  4.  Grosse  wenig 
schwacher  ala  7." 

A.  N.,  1817. 

A.  N.,  1805. 
,  A.  N.,  1817. 


A.  N.,  1976. 

=  ^  Hydras  (S,  Stel.  Olo',, 
p.  54). 


About  =  ^  Hydro. 
Slightly    brighter    than    a 

Corvi,    but   less   than    ir 

Hydrffi. 
In  finder. 


f) 

With  naked  eye. 

»» 

A.  N.,  2213. 

»» 

In  finder. 

Thome. 

Steyens. 

Schmidt. 

Espin. 

1 

Gore. 

90.  8  ViBQiNis. — Elements  derived  from  9  maxima,  1857-1869, 
with  a  fault  up  to  6  days.  Observations  byLalande,  1795,  andBessel, 
1824,  seem  to  show  that  the  period  is  decreasing.  The  proportion  of 
the  increase  of  light  to  the  decrease  is  very  variable.  According  to  an 
observation  by  Scbonfeld,  1874,  April  20,  the  minimum  occurs  about 
119  days  before  the  maximum.  The  star  is  No.  25039  of  Lalande's 
Catalogue,  and  is  marked  9  m.  in  Harding's  Atlas  (1822).     Heis  giyes 
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the  period  373*6  days,  with  a  maximam  on  Jane  21,  1868.  Schon- 
feld  calls  its  colour  **  intensiv  rothgelb"  ;  Pogson,  *'  vivid  red" ;  and 
Auwers,  "orange." 

91.  Y  ViBGisis. — Observed  by  Schmidt,  1866,  June  6,  as  a  star  of 
about  4^  m.,  and  considerably  brighter  than  the  neighbouring  star,  68 
(t )  Virginis.     It  afterwards  gradually  decreased  in  brightness. 

It  was  rated  6j-ni.  by  Lalande  (25086),  8  m.  byPiazzi,  and  6*7  m. 

by  Heis.     It  is  7  m.  in  Harding's  Atlas. 

Dr.  Gould  says  that  the  Cordoba  estimates  (5*7  to  6*3)  fully  con- 
firm the  variability ;  and  I  have  therefore  designated  the  star  T  Yir- 
ginis,  as  suggested  by  him.  (It  is  marked  Z  in  Proctor's  Atlas, 
Map  7.) 

Schjellerup,  in  his  translation  of  Al-Sufi's  MS.  (10th  century), 
identifies  the  star  (and  correctly  I  think)  with  one  numbered  19  of 
Virgo  by  Al-Sufi,  and  thus  described : — **  La  19*  est  la  m6ridional  du 
cote  posterieur  du  quadrilat^re,  apr^s  al-aifndk  (Spica),  s'inclinant  vers 
le  sud  ;  eUe  est  des  moindres  de  la  cinqui^me  grandeur ;  Ptol6mee  la 
dit  absolument  de  cinquieme,  mais  elle  est  plus  pr^s  de  la  sixieme.  .  . . 
....  Avec  al-simak  et  la  17*  [76  Virginis]  elle  forme  un  triangle 
iscoscele,  cette  6toile  etant  au  sommet." 

In  1879  Bumham  made  the  interesting  discovery  that  the  star 
was  a  close  double,  the  components  of  nearly  equal  magnitude,  6'2 
and  6-5,  at  a  distance  of  0''*48,  on  an  angle  of  80°'4  for  1879.  4. 

92.  R.  Ckntauei. — A  variable  discovered  at  Cordoba  in  1871.  The 
observations  show  that  the  light  curve  is  irregular.  A  Maximum, 
6*1  m.  occurred  about  the  middle  of  April,  1871.  It  sunk  to  a  Mini- 
mum towards  the  end  of  that  year,  when  it  was  invisible  in  a  4^incli 
telescope,  and  reached  a  secondary  Maximum  of  6*7  m.  about  April  20, 
1872.  It  then  fell  to  a  secondary  Minimum  of  8*7  m.  about  August 
3,  and  rose  again  to  6*0  m.  at  the  end  of  September,  1872.  A  Maxi- 
mum of  over  6*4  m.  took  place  about  August  3,  1877,  and  6'1  about 
June  28,  1878.  Dr.  Gould  thinks  the  observations  may  be  '^  reconciled 
by  supposing  a  full  period  of  525  days,  with  epoch  of  principal  maxi- 
mum, 1871,  April  18;  and  two  intermediate  maxima  followinp:  the 
principal  one  by  197  and  378  days  respectively."  This  does  not, 
however,  agree  with  observations  of  6}  m.  and  6  m.,  made  1874,  June 
25  and  26  {Uranometria  Argentina^  p.  268,  269). 

93.  T  BooTis. — Only  seen  by  Baxendell,  1^60,  April  9,  as  9^  m.; 
April  11,  10m.;  April  20,  as  128  m. ;  April  23,  invisible,  and  below 
14  m.  Schcinfeld  failed  to  see  it  in  several  trials  since  1865.  Place, 
according  to  Baxendell,  1°45"  preceding,  and  11'  30"  south  of  Arc- 
turus.  Schonfeld  asks,  "  Ist  der  Stem  eine  kurz  vor  dem  Erloschen 
aufgefundene  Nova  gewesen  ?" 
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94.  8  Boons. — ^Period  derived  by  Schonfeld  from  15  well-deter- 
mined maxima  since  1853.  An  observation  by  Lalande,  1790^  February 
21,  is  well  represented  by  the  Elements.  The  maximum  of  1874  alone 
shows  a  difference  of  only  5*8  days. 

95.  R  Camslopabdi. — According  to  Schonfeld,  the  observations 
show  differences  up  to  24  days,  and  a  very  variable  velocity  of  light 
change. 

96.  R  Boons. — According  to  Schonfeld,  his  Elements  represent 
the  mazinia  and  minima  well.  Schmidt,  however,  makes  the  period 
229  days,  with  a  maximum,  October  21,  1876. 

97.  8  LiBBS. — A  variable  of  the  type  of  Algol.  The  variation 
occupies  about  12  hours,  of  which  the  decrease  takes  5^  hours.  The 
period  is,  according  to  Schonfeld,  affected  by  inequalities^  which 
Schmidt  considers  may  be  represented  by  a  9  years'  cycle.  Minima 
were  observed  by  Schmidt  in  1882,  on  May  17,  10^  17"'8,  and  June 
14,  10^  0--8,  Athens  MT.  The  error  of  Schonfeld's  Ephemeris  was 
in  May,  1877,  32  minutes,  and  in  1878,  48  minutes.  Schmidt's  ob- 
servations in  1878  show  a  well-marked  increase  in  the  period. 

98.  T  Triakouli  Austbalis. — Variable  according  to  (iouM,  with  a 
''period  which  differs  little  from  a  mean  solar  day."  He  designates 
this  star  as  T,  reserving  S  for  another  star  (No.  487  of  Catalogue  of 
Suspected  Variables),  which  he  believes  will  prove  to  be  variable 
( U.  Argentina^  p.  260). 

99.  RTBiAjretTLi  AusTHALis. — Gould  finds  the  most  probable  period 
to  be  3^  9**35,  the  minimum  preoeding  the  maximum  by  about  48 
hours.  He  considers  the  period  to  be  nearly  a  constant  one.  Epochs 
of  Maxima,  1871,  July,  14*  14^  and  1871,  September,  IS**  12^  and  of 
Minima,  1871,  July,  12**  14J^  1871,  September,  1*  8J^  and  1872, 
July  29,  12^  15-. 

100.  TJ  CoBOKJs. — A  variable  of  the  type  of  Algol.  Decrease  of 
light  about  4^  hours ;  increase  5*2  hours.  Some  minima  show  devia- 
tions of  23  minutes  from  the  mean  period.  Schmidt  observed  a  Mini- 
mmn,  1882,  November  6,  at  6^-6. 

101.  S  LiBBJB. — Schonfeld  gives  periods  of  187  days,  with  a 
maximum  on  4th  February,  1873 ;  and  193  days,  with  a  maximum  on 
17th  June,  1874  ;  the  latter  more  probable,  but  both  only  approximate. 
He  notes  a  13  m.  star  np,  and  a  12  m.  »/. 

The  variability  of  this  star  was  also  observed  by  Prof.  C.  H.  F. 
Peters,  1868-1880  (Ast.  Nach.,  2360,  No.  4).  He  notes  two  small 
stars  forming  an  equilateral  triangle  {gleieksertigea  Dreieok)^  with  the 
variable.     Peters  deduces  a  period  of  only  98  days. 


188  Proceedings  of  the  Royal  Irish  Academy, 

102.  S  Sebpxittis. — Schonfeld  giyes  the  following  fonnnla  deiiTed 
by  Argelander : — 

Max.  Ep.  E.  =  1849.  6.  17-39  +  362*- 303  ^-  01 88836  E\ 

which  represents  well  the  earlier  observations  of  the  star  up  to  1860; 
but  since  that  year  deviations  are  shown,  amounting  in  1874  to  80 
days.  The  uniform  period  of  361  days  shows  also  considerable  deyia- 
tions  from  observation,  amounting  to  76  to  100  days  too  late  in  Hard- 
ing's time,  and  for  Lidande's  time  as  much  too  early.  The  minimum 
occurs  much  nearer  the  following  maximum  than  the  preceding  one. 
Schonfeld  calls  its  colour  '^sehr  roth/'  and  notes  an  11  m.  star  »|).. 
and  a  12*7  m.  star  n/. 

103.  S  CoKON^. — The  elements  derived  by  Schonfeld  from  13 
maxima  aud  9  minima  show  irregular  faults  up  to  20  days,  but  agree 
with  the  supposed  invisibility  of  the  star  to  Lalande  and  Bessel,  1794, 
April  30,  and  1828,  May  20. 

104.  T  LiBBJB. — Discovered  to  be  variable  by  C.  H.  F.  Peters, 
from  observations  at  Clinton  (U.S.A.),  1877-1880.  At  times  he  fonnd 
it  completely  invisible  in  very  clear  air,  and  deduces  a  period  of  810 
days,  or  perhaps  half  this  (Ast.  Nach.,  No.  2360). 

106.  TJ  LiBitas. — Discovered  to  be  variable  by  C.  H.  F.  Peters, 
from  observations  at  Clinton,  1878-1880.  He  found  it  invisible  in  his 
telescope  on  the  following  dates: — 1879,  May  16;  1880,  May  3, 
June  3  ("  ganzlich  unsichtbar") ;  July  10  ("  unsichtbar,  obgleich  die 
Luft  ausserordentlich  schon");  and  easily  visible  on  the  following 
dates,  when  he  compared  its  brightness  with  neighbouring  small 
stars  : — 1878,  June  19,  27,  and  28  ;  1879,  June  18,  July  9  ("ganx 
hell*'),  August  10 ;  1880,  July  24,  27,  and  31,  and  August  27  (**hell, 
und  in  die  Augen  fallend  ").  He  derives  a  period  of  about  380  days, 
or  perhaps  half  this  (A.  N.,  2360). 

106.  Oe  Aeo.  14782  Libka. — Discovered  to  be  variable  by  C.  H. 

F.  Peters,  at  Clinton,  U.S.,  from  observations,  1878-1880.     He  found 

it  invisible  in  his  telescope  on  the  following  dates : — 1879,  June  18, 

July  8  ("  sehr  klare  Luft ") ;  1880,  August  27  ;  and  easily  visible  on 

the  following  dates,  when  he  compared  its  brightness  with  small  stars 

in  the  vicinity  :— 1878,  June  ("  ungefahr  12.  Gr."),  July  6  (=0e  Arg. 

14784),  July  22  and  27,  and  August  3 ;  1879,  May  17  and  August  U  ; 

1880,  April  20,  May  3  and  11,  June  2  and  28,  July  10,  24,  and  31. 

He  fixes  a  maximum  for  1880,  May  18,  and  deduces  a  period  of 

684  ^ 
—  days. 
n 

107.  R  CoEONJE. — A  very  irregular  variable,  often  remaining  for  a 
whole  year  at  a  maximum,  or  minimum  with  scarcely  perceptible 
change.      Frequently,  however,  a  very  quick  light  decrease  takes 
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pkce.  Periods  of  323  days,  160  days,  and  smaller  have  beeu  as- 
signed; but  none  of  them  seem  to  represent  the  observations  satis- 
&ctorily.  In  the  years  1B62  and  1863,  according  to  Schmidt's 
observations,  it  remained  of  6  mag.  for  a  year  and  a>hal£ !  He  ob- 
served a  Maximum,  1867,  November  6,  scarcely  6  m.  A  very  slow 
decrease  followed  to  1868,  February  14.  It  then  became  quickly 
Winter,  and  on  April  11  was  not  visible  in  the  Finder.  The  colour 
was  wliite,  a  little  yellowish.  From  April  11  to  November  12,  1868, 
it  remained  invisible  in  the  Finder.  On  November  6  it  was  seen  in 
the  refractor  as  a  doubtful  star  of  13  m. ;  and  on  February  8,  1869,  he 
found  it  13-12. 

I  found  B  visible  to  the  naked  eye  in  the  Punjab,  from  April  14, 
1877,  to  August  1,  1877;  and  on  the  following  dates  in  Ireland : — 
1883,  March  31  (57  m.),  April  8;  April  20  (58  m.) ;  April  30  ;  May 
10  (6  m.). 

108.  R  Serpkntts. — ^Well  observed  since  1843.  The  period  is 
affected  with  strong  inequalities.  The  numbers  in  the  Catalogue  only 
apply  to  the  epochs  since  1865.  According  to  Schonfeld,  observations 
by  d'Agelet  near  the  Maximum,  1783,  April  27  and  28,  and  the  sup- 
posed invisibility  of  the  star  to  Lalande,  1794,  June  13,  are  well  re- 
presented by  the  formula : — 

Ep.  E.  »  1853.  10.  21-0  +  39634  E-  001  ^ 

+  30*  sin  (9°  jF  +  144'), 

The  star  has  not  been  observed  at  the  minimum ;  but  Schonfeld 
thinks  that  it  does  not  descend  below  12  m. 

109.  y  CoBONJs. — This  star  is  8*5  m.  in  the  JDikrehmusterung. 
Birmingham  could  not  see  it,  1873,  March  14  and  19,  and  April  20 ; 
and  1874,  April  10.  Ball  also  failed  to  see  it,  1876,  August  1.  Duner 
fonnd  it  10*5  m.,  April  21,  1878 ;  but,  on  September  20,  it  was  7*8  m., 
and,  on  October  5,  had  risen  to  7*5  m.  Schmidt  observed  a  Maximum, 
1882,  September  15*6,  magnitude  8. 

110.  R  LiB&JE. — ^Very  little  observed,  owing  to  the  short  duration 
of  its  visibility  even  in  powerful  telescopes.  The  Elements  are  derived 
from  3  observed  maxima,  1860-1868  ;  but  Schonfeld  thinks  there  may 
be  a  doubt  whether  the  period  of  two  years  is  not  a  multiple  of  the 
tme  period.     A  12  m.  star  8. p. 

111.  T  CoBOKJS. — The  wonderful  "Blaze  Star"  discovered  by 
Birmingham,  1866,  May  12,  12**,  and  shortly  afterwards  observed  by 
eeveral  other  observers  in  different  parts  of  the  world.  When  first 
seen  it  was  equal  in  brightness  to  a  Goronee,  or  2  m.  It  rapidly 
diffliniBhed,  however,  and  on  May  24  of  the  same  year  was  only  8*5  m. 
It  afterwards  increased  to  7*8  m.  on  October  16,  1866,  but  soon  faded 
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again.  It  was  soon  found  that  the  star  was  identical  with  DM  +  26°, 
2765,  observed  at  Bonn  by  Schonfeld,  May  18,  1855,  and  March  31, 
1856,  and  estimated  as  9*5  m.  on  both  occasions.  When  near  its 
maximum  brightness,  its  light  was  examined  by  Dr.  Huggins,  with 
the  spectroscope,  which  showed  the  bright  lines  of  hydrogen  in  addi- 
tion to  the  ordinary  stellar  spectrum.  Some  observers  remarked  that, 
when  seen  with  the  naked  eye,  it  decidedly  twinkled  more  than  other 
stars  near  it,  which  rendered  a  correct  estimate  of  its  brightness  veiy 
difficult. 

The  increase  in  the  light  of  the  star  must  have  taken  place  very 
rapidly,  as  Schmidt  of  Athens  stated  that  he  was  observing  the 
vicinity  on  the  same  evening  at  9  j-  hours,  and  that  no  star  of  even 
5  m.  could  have  escaped  his  notice. 

Dr.  Gould  gives  the  foUovnng  magnitudes  of  the  star  as  observed 
by  himself  and  S.  C.  Chandler  (A.N.  1620) :— 


Time. 

Magziitttde 

1866,- 

-May  14 

11»»   .     .     .     .     2-9 

,,     15,    .     .     .     . 

9     . 

.     .     3-5 

,,      19,    .... 

9     . 

.     .     5-8 

,,      19,    .... 

13 

.     .     5-9 

„     20,    .     .     .     . 

9J  . 

.     .     6-3 

„     24,    .     .     .     . 

9i  . 

.     7-8 

,,     28,    .... 

10     . 

.     .     8-9 

,,     31,    .     .     .     . 

10 

.     .     8-9 

June    9,  11,  16,  20, 

.     .     90 

.,     23,       ... 

.     .     91 

July     2,      .     .     . 

.     .     91 

M     10,       ... 

.     .     9-2 

„     31,       ... 

.     .     91 

Aug.     6,      .     .     . 

.     .     91 

During  the  period  1866-1876,  Schmidt  has  detected  variations  of 
light,  which  seemed  to  exhibit  a  certain  regularity.  He  deduces  from 
his  observations  a  probable  period  of  94  days.  This  conclusion  has 
been  confirmed  by  Schonfeld.  The  star  appears,  therefore,  to  be  an 
irregular  variable,  and  not  merely  a  **  temporary  "  star. 

It  seems  worth  remarking  that  in  the  same  constellation — not  far 
from  T — is  another  very  irregular  variable,  E  Coronae  (No.  107). 

112.  W  ScoKPn.— Discovered  to  be  variable  by  C.  H.  P.  Peters, 
from  observations  at  Clinton,  U.  S.  He  found  it  invisible  in  his  tele- 
scope on  the  following  dates: — 1873,  June;  1879,  May  21 ;  1880, 
April  20,  May  3,  May  11  ("  bei  sehr  klarem  Himmer*),  June  2  and  6 
("  bei  schoner  Luft");  but  easily  visible  on  many  occasions  in  1876, 
1877,  1878,  1879,  and  1880.  He  deduces  a  period  of  about  405  dajs 
('*  odor  ein  aliquoter  Theil  davon,  ^  or  i"),  with  a  maximum  at  the 
end  of  August,  1880. 
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113.  B  HsRcnus. — According  to  Schonfeld,  the  Elements  show 
deviations  up  to  15  days ;  and  since  1865  there  seems  to  be  a  length- 
ening of  the  period. 

114.  y  Soospn. — A  maximum  occurred  in  the  middle  of  March, 
1879. 

115.  T  Scospn. — This  is  the  Nova  of  1860,  discovered  by  Pogson, 
May  28,  in  the  cluster  80  Messier,  while  he  was  searching  for  the 
variables  R  and  8  Scorpii,  which  are  situated  in  the  immediate  vici- 
nity. The  star  when  first  seen  was  7  m.,  and  bright  enough  to  obscure 
the  nebula.  On  June  10  the  star  had  nearly  disappeared,  and  the 
nebula  again  shone  with  great  brilliancy,  and  with  a  condensed  centre, 
l^ogson's  observations  were  confirmed  by  Auwers  and  Luther.  It  was 
stated  by  Pogson  that  he  had  examined  the  nebula  on  May  9,  and 
found  nothing  remarkable ;  and,  according  to  Schonfeld,  on  May  18 
it  presented  its  usual  appearance  in  the  Konigsberg  Heliometer.  Some 
trace  of  the  star  seems  to  have  been  since  seen  by  Schonfeld,  who 
says — *'Mirschien  nur  1869,  June  1,  eine  unsichere  Spur  desselbe 
vorhanden." 

116.  R  Sooxpn. — ^This  star  is  near  the  cluster  80  Messier,  and 
wema  to  have  been  seen  by  Admiral  Smyth,  who  shows  several  stars 
in  the  field  with  80  M,  in  a  diagram  (CeL  Cycle,  p.  357).  Schonfeld 
eajs  the  light  curve  is  Tory  variable,  and  the  stiu*  has  no  particular 
colour.  A  maximum  was  observed  by  Schmidt  (10  m.)  1876,  Sep- 
tember, 13-4. 

117.  S  ScoBpn. — Only  3^'  distant  from  R  Scorpii.  The  Elements, 
according  to  Schonfeld,  represent  the  observed  maxima  within  a  few 
days,    A  9*4  m.  star  «./. 

118.  U  Scoxpn. — ^Discovered  by  Pogson  1863,  May  20,  as  a  9  m. 
star ;  on  May  28  it  had  sunk  below  12  m.,  and  on  June  1  was  in- 
visible during  a  total  eclipse  of  the  moon.  The  star  has  not  again 
been  seen,  although  searched  for  by  Schonfeld  and  Winnecke. 

119.  TJ  Heeculis. — ^The  period  given  is  the  mean  of  two  periods 
deduced  by  Schonfeld  from  8  maxima,  and  4  minima  since  1870,  but 
shows  a  fault  up  to  20  days ;  agreeing,  however,  with  an  observation 
hj  Bessel,  1825,  June  13.  Schonfeld  calls  its  colour  ''  intensiv  roth- 
gelb.*' 

120.  X  ScoBpn. — Discovered  to  be  variable  by  C.  H.  F.  Peters,  at 
Clinton,  TJ.  S.,  from  observations  1876-1880.  He  found  the  star  in- 
visible in  his  telescope  on  the  following  dates : — 1879,  June  23  and 
July  8,  August  11  and  20;  1880,  June  2,  30,  and  July  11,  13,  31, 
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and  August  27  ;  and  easily  seen  on  the  following  dates,  when  he  com- 
pared its  brightness  with  that  of  neighbouring  small  stars: — 1876, 
July  11 ;  1880,  April  20,  May  3,  6,  and  11.     fie  assigns  no  period. 

121.  g  (30)  Hebcttlis. — According  to  Schonfeld,  the  light  changes 
are  very  irregular,  with  periods  of  40  to  125  days. 

122.  T  Ophiuch. — Schonfeld  could  not  find  this  star,  although  he 
searched  for  it  on  several  occasions.  Winnecke  observed  maxima, 
1869,  January  26  ;  1870,  January  31  (doubtful) ;  and  1874,  February 
6;  and  from  these  observations,  Schonfeld  finds  a  period  of  either 
116*6  days  or  359  days. 

123.  S  OpHirrcn. — According  to  Schonfeld,  the  Elements  show 
irregular  deviatiations  up  to  9^  days.  The  light  curve  is  very  variable. 
The  increase  and  decrease  of  light  14  days  before  and  after  the  maxi- 
mum nearly  equal ;  afterwards  the  latter  slower. 

124.  V  fixRCULis. — This  star  was  observed  by  Duner  as  8*3  m.  in 
June,  1879.  A  year  later  it  was  about  a  magnitude  fainter  ;  and  it 
afterwards  steadily  decreased  to  the  11th  magnitude.  There  seems 
to  be  very  little  doubt  of  its  variability  to  the  extent  of  about  3 
magnitudes.     The  star  is  not  in  Lalande's  Catalogue. 

123.  R  TJbs^  Mikobis. — Discovered  by  Professor  Pickering,  on 
September  13,  1881.  Red,  with  a  banded  spectrum.  Maximum 
towards  the  end  of  September.  It  precedes  the  star  D  M  72",  735, 
1»  50-5,  and  is  10'  18"  south  of  it. 

126.  S  Hebculis — The  Elements,  according  to  Schonfeld,  show 
deviations  of  16  days  at  minimum,  and  25  days  at  maximum.  A 
retardation  in  the  increase  of  light  usually  takes  place  1  to  2  months 
before  the  maximum,  after  which  the  decrease  is  very  quick.  A 
9*7  m.  star  «/.,  and  a  6  m.  n/.     The  latter  star  is  49  Flamsteed. 

127,  Nova  Ophiucii  (1848). — ^When  first  noticed  by  Hind  it  wsw 
about  5  m.  It  afterwards  rose  to  nearly  4  m.,  but  very  soon  faded  to 
10  or  11  m.  Hind  is  convinced  that,  up  to  April  3  or  5,  no  object  of 
9*5  m.  or  brighter  was  visible  in  its  position.  There  are  several  small 
stars  near  the  place  of  the  Nova.  This  curious  object  has  become  very 
faint  of  late  years.  In  1856,  it  was  10  m. ;  1866,  12  m. ;  and  in  1874 
and  1875,  not  above  13  m. 

128.  R  Ophiucii.— According  to  Schonfeld,  a  period  of  302*  I  days 
would  also  represent  the  observations,  including  ^e  first,  by  Lamont, 
June  22,  and  July  9,  1847. 
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129.  a  Hkbcuus. — ^Very  irregular,  and,  according  to  Schonfeld, 
often  scarcely  perceptibly  variable.  The  period,  according  to  Arge- 
lander,  Taiies  horn  26  to  103  days ;  according  to  Baxendell,  up  to  111 
days;  according  to  Heis,  184*9  days,  with  2  maxima  and  2  minima. 
West^hal,  in  1817,  thought  that  the  obsenrations  might  be  represented 
by  even  a  period  of  7  days. 

Schmidt  observed  Maxima  in  1882,  February  20,  June  24,  and 
September  19  ;  and  Minima,  1882,  April  7,  August  6,  and  November  3. 

130.  XT  OpHircn. — Discovered  by  E.  F.  Sawyer,  in  1881,  to  be  a 
Tariable  of  the  type  of  Algol.  It  is  DM  V,  3408,  and  Lalande 
31384.  The  period  was  at  first  supposed  to  be  5*  5**  38'"-6,  but  was 
afterwards  found  by  8.  C.  Chandler  to  be  only  20^  7°  41'-6,  being  the 
shortest  period  known.  It  remains  at  its  maximum  brightness  (6-0 
or  6'1)  for  16  hours ;  and  all  the  variations  from  maximum  to  mini- 
mum, and  back  again  to  maximum,  are  accomplished  in  about  four 
hours.  Bchjellerup,  in  his  Catcdogue  (Copenhagen  :  1864),  already 
pointed  out  its  probable  variability ;  and  he  estimated  it  7*7  in  a  clear 
sky,  1863,  June  9.  The  magnitudes  given  by  other  observers  are 
Tery  discordant ;  and  variation  of  magnitude  from  6*0  to  6*5  were 
observed  in  1871  by  Davis  at  Cordoba. 

131.  u  (68  Fl.)  Hjsbculis. — Regularly  observed  by  Schmidt  since 
1869.  Period,  according  to  Schonfeld,  37  to  40  days,  with  numerous 
anomalies,  especially  at  the  minimum,  when  fluctuations  of  a  few  steps 
take  place  in  periods  of  24  to  26  hours,  and  last  about  3  days.  Schmidt 
gives  extremes  of  4  m.  and  6  m.;  but  these  are  seldom  reached. 

132.  Nova  OpHiucn. — Kepler's  groat  new  star,  which  suddenly 
blazed  out  in  October,  1604.  When  first  seen  it  was  white,  and 
exceeded  in  brilliancy  Mars,  Jupiter,  and  was  even  thought  to  rival 
Venus  in  splendour !  It  gradually  diminished,  and  in  six  months  was 
not  equal  in  lustre  to  Saturn.  In  March,  1606,  it  had  entirely  dis- 
appeared. The  position  given  is  that  deduced  by  Schonfeld  from  the 
observations  of  David  Fabricius.  There  does  not,  however,  seem  to  be 
the  same  amount  of  certainty  with  reference  to  its  exact  position  as 
in  the  case  of  Tycho  Brahe's  star  in  Cassiopeiae.  The  nearest  star  is 
one  of  12  m.,  a  little  sf.  Chacomac,  however,  in  1861,  mapped  a  star 
of  10  m.  about  2'  preceding  the  spot.  This  star  would  seem  to  have 
!^ince  disappeared,  as  it  was  missed  by  some  observers  in  1871  and  1872. 
Winnecke,  however,  observed,  in  1875  a  12  m.  star  very  near  the  place 
occupied  by  Chacomac's  star.  It  has  been  stated  that  no  star  was  dis- 
<  emible  in  this  position,  with  7  inches  aperture,  on  several  occasions  in 
1872-74.  It  would,  therefore,  appear  that  a  variable  star  exists  close 
to  the  place  of  the  Nova ;  and  its  variability  is,  of  course,  evidence  in 
favour  of  its  identity  with  Kepler's  star.  About  6'  following  the 
calculated  position  of  the  Nova  is  a  8*9  m.  star — Oeltzen,  16872.  This 
star  is  again  followed  by  two  fainter  stars,  forming  with  it  a  rough 
isosceles  triangle. 
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133.  X  (3)  SAomisn. — The  Elements  show  well-marked  inequa- 
lities,  but  the  mean  period  given  is,  according  to  Schonfeld,  certain  to 
within  O^-OOOS. 

134.  W  (y)  SAoiTTABn. — The  observations  show  marked  irregu- 
larities in  the  period,  the  deviations  sometimes  amounting  to  iVth  of 
the  period ;  the  proportional  length  of  the  increase  and  decrease  of 
light  also  varying. 

135.  T  EExKCULis. — Elements  derived  by  Schonfeld  from  observa- 
tions  of  35  periods,  and  show  deviations  up  to  10  days,  which  have 
partly  a  regular  course.     A  10  m.  star  np. 

136.  T  Sebpentis. — ^This  star  lies  $f,  the  coarse  cluster,  H.  VIU. 
72.  The  Elements  show  deviations  to  16  days ;  but  Schonfeld  thinks 
that  the  period  may  have  become  longer  since  1866.  Increase  of  light 
from  10  m.  about  51  days,  and  the  decrease  54  days,  both  with  marked 
fluctuations.    An  11-12  m.  star  i|/l 

137.  y  SAOiTTAEn. — ^Variation  since  1870,  according  to  Schonf eld's 
observations,  only  trifling,  and  not  periodical. 

138.  TJ  Saoittaiui. — Elements  derived  by  Schonfeld  from  142 
maxima  and  152  minima  observed  by  Schmidt,  which  nearly  agree 
with  his  own  since  1870.  There  appear  to  be  inequalities  up  to  ^th 
of  a  period.     A  star  8*6  m.  n/I 

139.  T  Aquilb. — ^From  numerous  observations  since  1868,  Schon- 
feld can  flnd  no  regular  period. 

140.  E  Scun. — Schmidt  and  Schonfeld  find  that  bright  and  faint 
minima  usually  alternate.  From  18  certain  determinations  of  minima, 
Schonfeld  finds  the  correction  of  minimum  epoch  for  E  =  94  (1869, 
July)  in  the  mean  +  4  days. 

141.  K  Pavonis.  a  southern  variable  discovered  at  Cordoba,  from 
observations  by  Thome  in  1872  and  1873.  The  mean  period  of  91 
days  is  the  same  for  the  minima  as  the  maxima.  According  to  Gonld, 
the  period  is  subject  to  considerable  fluctuations ;  and  the  position  of 
the  minimum  also  varies,  although  always  later  than  midway  be- 
tween the  maxima,  fie  gives  the  following  dates  of  maxima  and 
minima: — 

Maxima— 1871,  December  31 ;  1872,  October  6;  1873,  July  26. 
Minima— 1871,  November  29 ;  1872,  December  25 ;  1873,  July  3. 
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142.  P  Ly&B. — ^Elements  derived  by  Schonfeld  from  Argelander's 
obseirations,  1840-1859,  combined  with  those  of  Goodricke,  Westphal, 
and  Schweid.  This  star  has  2  maxima  of  3*4  m.  and  2  minima,  one 
d'9  m.,  and  one  (the  chief  minimum)  of  4*5  m.  Schonfeld  finds,  from 
a  comparison  of  Ai^elander^s  light  cnrve  with  his  own,  the  following 
collection  for  the  Momenta : — 

Cop.  Ep.  291  (1865,  April  20)  +  0^  53--2  ±  17-49. 
„      „    450  (1870,  Dec.  2)  +  2^  53-6  ±  21-30. 

Smaller  irregularities  in  the  epochs  and  brightness  also  occur. 

143.  B  (13)LT&iE. — Variation,  according  to  Schonfeld,  small,  but 
certain.  Elements  derived  from  a  Few  observations  by  Baxendell  and 
Schmidt. 

144.  S  ConowA  ATTsmixis. — ^From  six  years'  observations  Schmidt 
fomid  a  period  of  6-11713  days.  With  the  addition  of  a  seventh  year 
Schonfield  derives  the  Elements : — 

Ep.  E.  Min,  1870.  3.  26*17;  Max.  1870.  3.  29*41  +  6^*1130  E ; 

and  from  another  calculation  of  the  epoch : — 

Ep.  E.  Min.  1870.  3.  29*79  ;  Max.  1870.  4.  204  +  6«»-2170  E. 

He  thinks  that  even  a  period  of  6*0  days  or  6*33  days  not  quite  ex- 
cluded. The  great  southern  declination  of  the  star  renders  it,  even 
at  Athens,  difficult  to  be  observed. 

145.  B  GoBONA  AvsTEAUS. — In  connexion  with  a  small  nebula,  also 
variable  according  to  Schmidt.  From  the  available  data  Schonfeld 
cannot  find  satisfactory  Elements.  With  reference  to  this  star,  Schmidt 
Bays  (A  N  1613)  : — '*  Nebel  n  und  der  westlich  in  ihm  stehende 
8tem  X  fahren  fort  veranderlich  zu  sein,  wie  es  scheint  unabhangig 
Ton  einander.  Wenigstens  fur  x  Kann  die  Periode  nicht  kleiner  als 
25  Tage  sein." 

146.  B  Aqttil^. — ^Elements  derived  by  Schonfield  from  8  maxima 
and  17  complete  periods.  These  show  marked  faults  up  to  9^  days. 
The  light  curve  is  very  variable,  especially  at  the  maximum  and 
daring  the  first  2  months  of  the  decrease.  The  increase  from  9-10  m. 
to  7-8  m.  is  often  extraordinarily  quick.  Schonfeld  calls  its  colour 
*'  ausgezeichnet  roth."     A  9-6  m.  star  f^.,  and  a  10*6  m.  np. 

147.  T  Sagtttabii. — ^The  Elements  derived  by  Schonfeld  represent 
▼ell  the  earlier  observations  up  to  1849.  Increase  from  9-10  m.  and 
9  m.  very  slow ;  afterwards  quicker. 

148.  B  SAGrrxABn. — ^Elements  derived  by  Schonfeld  from  3  certain 
maxima  since  1866,  and  represent  well  all  the  observations.  An 
11*3  m.  star  «p.,  and  a  10  8  m.  star  np  ,  the  variable. 
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149.  8  RAGTTTABn — ^Elements  derived  by  Schonfeld  from  a  fev 
maxima  since  1866,  and  show  a  difFerenoe  of  about  10  days.  Schiapa- 
relli  considers  that  this  star  is  identical  witb  a  ''temporary''  htar 
which  appeared  in  the  year  1690. 

150.  h'  (51)  SAGiTTARn. — Discovered  to  be  variable  at  Cordoba. 
Very  numerous  estimates  showed  a  variation  from  6'3  to  6*7  m. ;  but 
Dr.  Gould  suspects  that  the  extremes  may  be  even  still  wider.  He 
has  not  been  able  to  determine  the  period.  The  star  was  rated  6  m. 
by  Lacaille,  Lalandc,  and  Piazzi ;  but  Heis  rated  it  5-4  (=  4*7),  and 
Behrmann  6-5  (5*7).     It  is  not  in  Argelandcr's  Uranometria. 

151.  R  Ctgni.— This  star  lies  closely  sf,  0  Cygni.  The  Elements 
are  derived  by  Schonfeld  from  8  maxima  since  1854,  and  show  irregu- 
lar faults  up  to  16  days,  but  agree  with  earlier  observations.  Accord- 
ing to  Fogson,  the  minimum  occurs  155  days  before  the  maximum. 
A  9  m.  star  nf. 

152.  Nova  Vulpecttljb. — The  Nova  of  1 670,  discovered  by  Anthelm 
as  3  m.  The  position  given  has  been  calculated  by  Schonfeld  from 
the  observations  of  Hevelius  and  Picard.  Within  one  minute  of  arc 
of  this  place  a  small  star  was  observed  at  Greenwich  (Position  for 
1875  :— li  A  IQ**  42"  32-78,  N  P  D  62^  59'  15"-4),  and  there  is  a 
suspicion  of  variability  in  this  star  within  narrow  limits.  In  Augnst, 
1872,  it  was  exactlye  qual  to  a  star  which  follows  it  12'*5  in  B.  A.,  and 
4'- 9  to  the  north;  while  in  November,  1874,  it  was  certainly  fainter 
by  half  a  magnitude  {Nature,  June,  1877). 

"With  reference  to  the  star  11  Vulpeculae  of  Flamsteed,  supposed 
to  be  identical  with  Anthelm's  Nov^  Baily  could  not  find  that  such  a 
star  exists,  but  says,  ''Under  the  presumption  that  it  may  be  a  variable 
and  not  a  lost  star,  I  have  preserved  its  recorded  position,  with  a 
view  of  inducing  astronomers  to  look  out  for  it  from  time  to  time. . . . 
The  observation  in  Lalande's  Hist.  Celeste,  p.  25,  evidently  does  not 
belong  to  this  star."  The  position  given  by  Baily  for  1 1  Yulpecols 
is,  for  1690— 

B.  A.  293**  43' ;  Decl.  26*  35'. 

According  to  Hind  {Ast,  Soc,  Man,  Not,  Vol.  xxi.,  1860-61)  the 
suspicious  star  precedes  Lalande  37730  by  25  seconds  in  B.  A.,  and  is 
23'' 1  south  of  it.  He  says  that  to  his  eye  ''there  is  a  hazy  ill-defined 
appearance  about  it,  which  is  not  perceptible  in  other  stars  in  the 
same  field  of  view.  Mr.  Talmage  received  the  same  impression; 
and  I  may  add  that  Mr.  Baxendell,  who  has  examined  it  with  Mr. 
"Worthington's  reflector,  observed  that  no  adjustment  of  focus  would 
bring  the  star  up  to  a  sharp  focus  on  June  1st."  Hind  also  remarks 
that  the  variable  star  S  Vulpeculae,  which  follows  the  star  above 
alluded  to  (43'-6  and  2'-ll"  S.),  has  been  shown  to  have  no  proper 
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motion  to  account  for  the  difference  of  position  since  1670.  "From 
the  fixity  of  position  during  eight  years  it  may  be  inferred  that  the 
Gre^wioh  Yariable  is  distinct  from  Anthelm's." 

153.  S  ViTLFxcuLA. — This  star  foUotCM  the  preceding.  Elements 
demed  by  Schonfeld  from  63  periods  show  deviations  up  to  12  days ; 
bnt  these  deviations  follow  a  regular  course,  and  indicate  a  shortening 
of  the  period.  Bazendell  suspects  a  neighbouring  fainter  star  to  be 
also  yariable. 

154.  X  CreKi. — A.  remarkable  variable,  Bayer's  x  Cygni,  some- 
times confused  with  17  (FL)  Cygni,  to  which  Flamsteed  affixed  the 
letter  x  by  mistake,  the  variable — which  is  the  true  x — having  been 
^t  at  the  date  of  Flamsteed's  observation.  According  to  Schonfeld, 
the  observations  cannot  be  represented  by  a  uniform  period.  The 
Elements  given  in  the  Catalogue  give  the  maxima  in  1687-1738,  and 
siikce  1863  too  early,  and  in  1747-1758  and  1821-1862  too  late;  but 
on  the  whole  the  observations  seem  to  show  a  small  lengthening  of 
the  period.  From  the  observations  of  late  years  the  minimum  occurs 
approximately  185  days  before  the  maximum.  At  some  maxima  the 
star  IB  barely  visible  to  the  naked  eye.  There  are  numerous  faint 
ftars  in  the  vicinity.  The  following  are  dates  of  observed  maxima 
once  1862 : — 


Year. 

Date 
of 

Brigbtneu. 

Anthority. 

1863. 

June  26 

•  ■ 

Schmidt. 

Ait  ITaeh,,  1376. 

1866. 

Nov.  19     \ 

•  • 

Schonfeld. 

A.  N.,  1628. 

»j 

Nov.  23     ) 

•  • 

Schmidt. 

1867. 
1869. 
1870. 

Jon.   22 
Apnl22 
June    4 

•  • 

5-2  m. 
6-2 

Schonfeld.      \ 

1 

y irible  to  naked  eye  for  about 
2^  monthfl.    A.  N.,  1642. 

Both  good.    A.  N.,  1867. 

it 

June    6 

.  • 

Schmidt. 

1871. 

July  13-2  J 

t  • 

fi 

A.  N.,  1871. 

»> 

July  16     J 

4-6 

Schonfeld. 

A.  N.,  1907.     About  =  ^ 

1872. 

Aug.  24     ) 

61 

i> 

CygnL 
A.  N.,  1992. 

n 

Aug.  26     ) 

•  • 

Schmidt. 

A.  N.,  1969. 

B.  I,  A.  rsoc.y  tauL.  ix.,  vol.  iv.'— souncb. 
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Year. 

Date 

of 

Mazunnm. 

Briffhtnecs. 

Authority. 

1 

1873. 

Oct.     6 

t 

■  • 

A.  N.,  1976. 

1874. 

Oct.      6 
Not.    8 

•  ■ 
6  m. 

Schonfdd. 
Schmidt 

A.  N.,  1922,    *«  Well  esti- 
mated." 
A,  N.,  2031. 

9f 

Not.    9 

4-7  m. 

Schonfeld. 

A.  N.,  2066. 

1877. 

Jan.   29-4 

.  • 

Schmidt. 

A.  N.,  2121. 

1878. 

Mar.  14 

im. 

»> 

A.  N.,  2213. 

1879. 

Apxil  26-6 

•  • 

» 

1880. 

Kay  30 

•  • 

II 

1881. 

Jttly  17 

•  • 

11 

yi 

Julj  14     1 

•  • 

Sairyer. 

1882. 

Sept.    1-6 

•  • 

Schmidt. 

1883. 

Oct.     5 

4-8 

Gage. 

1883. 

Oct.    19 

4-9 

Gore. 

Schmidt  obseired  a  minimom  of  x  Clygni,  October  11,  1878. 

155.  17  AaunjE. — According  to  Schonfeld,  the  imiform  period 
given  in  the  Catalogue  does  not  quite  suffice  to  represent  the  obser- 
vations, which  show  marked  deviations,  amounting  to  over  6^  hours 
in  1873.    These  variations  are  confirmed  by  Schmidt's  observations. 

156.  S  Ctgki. — The  period  given  would,  according  to  Schonfeld, 
represent  the  observations  well  within  the  probable  errors  of  obser- 
vation.   An  8*9  m.  star  n./. 

157.  R  CAPmcoiuffi.  —  The  Elements,  show  great  irregularities, 
sometimes  amounting  to  as  much  as  SO  days.  Schonfeld  mentions  a 
13  m.  star,  nearly  due-north  of  the  variable,  distance  20". 

158.  S  AaTTiLB. — ^Elements  derived  by  Schonfeld  from  10  minima, 
observed  by  him  since  1865.  light  curve  very  variable.  Schonfeld 
has  observed  a  maximum  nearly  midway  between  two  minima,  others 
much  nearer  the  following  maximum,  "Which  is  sometimes  even  re- 
placed by  a  secondary  minimum.     A  9  m.  star  «./. 
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159.  Y  SAeiTTAsn. — ^Entered  in  Chacomac's  Chart,  1852-3,  but 
not  seen  by  Peters  on  the  following  dates: — 1868,  June  24;  1870, 
Jime6;  1873,  June  24;  1875,  July  1  and  2,  and  August  9;  1877, 
June  17  and  July  4;  1878,  June  30;  1879,  June  23  and  July  12. 
He  found  it,  however,  yisible  on  the  following  dates,  and  compared 
its  brightness  with  that  of  neighbouring  small  stars : — 1868,  July  12 ; 
1871,  June  20;  1872,  June  29;  1876,  July  15  and  19;  1877,  July  6 
("  sehr  schone  Luft,  gerade  sichtbar");  and  1880,  June  18. 


160.  E  Sagittjb. — ^This  star  has  a  double  minimum.  From  Schon- 
feld's  observations,  the  intervals  of  the  phases  about  the  chief  mini- 
mmn  (at  the  mean  10  m.)  are  as  follows : — 


first  Max. 

.     8*6  m.     . 

14'4  days. 

Second  Min.    . 

.     90 

.     34-6     „ 

Second  Max.    . 

.     8-8 

.     45-3     ,. 

with  marked  irregularities  of  brightness,  especially  near  the  first 
minimum.  The  period  seems  to  have  decreased  up  to  1870-71,  and 
since  then  become  greater.  Schonfeld  finds  that  the  following  for- 
mnlii  would  reduce  the  deviations  of  all  the  epochs  under  2*9  days : — 

Min  Ep.  E  »  1868-4-25-968  +  70^-467  E  -  2<>-463  sin  (4""  30'  E). 

161.  B  Delthiki. — Observed  by  Hencke,  August  6, 1851,  as  9m.y 
and  considered  to  be  a  new  planet;  and  not  further  observed  until 
July,  1859,  when  it  was  found  to  be  a  variable  by  Schonfeld.  The 
Elements  represent  5  good  maxima  since  1865  within  7  days,  and  all 
tlie  earlier  observations.  Schonfeld  has  not  succeeded  in  observing  a 
minimum.    A  12  m.  star  $,p. 

162.  P  (34)  Ctgiti.— The  so-called  Nova  of  1600,  which  was  re- 
markably variable  (up  to  about  3  mag.)  in  the  beginning  of  the  17th 
century;  but  since  about  1677,  it  has  been  almost  always  recorded  in 
transit  observations  of  5  m.  or  5i.  The  only  notable  exception  is  an 
observation  by  Bessel,  1825,  September  14,  when  it  was  rated  6*7. 
It  is  marked  in  Bayer^s  Maps  with  the  letter  P.  Kepler's  observa- 
tions of  the  star  in  1602  agree  closely  with  the  place  of  34  Cygni, 
according  to  modem  observations.  According  to  Kepler,  it  remained 
of  the  third  magnitude  for  many  years,  and  then  disappeared.  It 
was  again  observed  by  Donunique  Gassini  in  1655,  and  gradually 
brightened  during  5  years,  until  it  reached  the  3rd  magnitude,  and 
afterwards  diminished.  In  1677,  1682,  and  1715,  it  is  recorded  of 
the  6th  magnitude;  and  there  is  no  further  record  of  any  marked 
increase  of  brightness.  Pigott  assumed  a  period  of  about  18  years, 
but  this  seems  very  doubtful. 

2B2 
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I  have  made  the  following  obseiTations  of  the  relative  brightness 
of  34  Cygni,  compared  with  neighbouring  stars : — 

November  9, 1876,  .     .     34  brighter  than  36  Cygni,  but  less  than 

29  Cygni. 

August  1, 1877,       .     .     34  brighter  than  36,  and  very  slightly 

brighter  than  29. 

April  19,  1878,  .     .     .     Brighter  than  36,  but  slightly  less  than 

29.     About  equal  to  28  Cygni. 

November  12,  1882,     .     34  equal  to  28  Cygni. 

163.  IT  Cygki. — Sohonfeld  says  that  his  observations  of  this  star 
do  not  agree  with  those  of  Knott.  A  blue  star  8*9  m.  n/.,  which 
Birmingham  believes  to  be  slightly  variable. 

164.  R  Cephei. — Identified  by  Pogson,  with  24  Hevelius  Cephei 
(5  m.),  and  Schonfeld  and  Johnson  consider  this  identification  correct. 
In  1859,  it  was,  according  to  Schonfeld,  only  9*10  m.,  and  since  1865 
varying  between  8  m.  and  8*6  m.,  with  a  period  somewhat  shorter 
than  a  year,  and  a  maximum  in  November  or  December.  From  the 
recorded  observations,  Pogson  deduced  a  period  of  73  years.  In 
August  and  September,  1838,  Farley  saw  it  bluish,  and  considerably 
less  than  X  UrssB  Minoris.  Johnson  observed  in  1840,  August  22  and 
September  1,  with  the  meridian  circle  of  the  Baddiffe  Observatory, 
and  noted  it  "  10th  mag.,  scarcely  visible.'  In  September,  1847,  he 
estimated  it  8*5  m.,  and  it  was  easy  to  observe.  In  the  3  following 
years,  it  was  only  seen  very  faint,  between  the  9th  and  10th  magnitudes. 

In  Carrington's  Redhill  Catalogue,  it  is  No.  3138,  and  rated  8*5  m. 
Its  position  for  1855  is  given  as  R.  A.  20'»  34-  37'-l,  and  N.  P.  D. 
r  18'69"-1  (with  the  note  "Proper  Motion"),  agreeing  closely  with 
Schonf eld's  place.  In  the  Raddiffe  Catalogue  for  1860,  it  is  8*3  m. 
(No.  2000),  and  its  position  for  1860  R.  A.  20'»  31-  l*-52,  and  N.  P.  D. 
!•  17'  58"-2.  In  the  Washington  Catalogue  for  1871,  R  Cephii  seems 
to  be  No.  8960  (=  B  A  C  7184).  The  position  given  agrees  closely 
with  Carrington's  place  for  his  Xo.  3138.  In  Mon.  Notices  R,  A,  S. 
for  May,  1856,  it  is  stated  that  R  Cephei  has  been  confounded  hy 
Lalande  and  other  astronomers  with  X  XJrse  Minoris ;  but  Pogson  has 
shown  it  to  be  in  reality  identical  with  Groombridge  3402.  (In 
Qroombridge's  Cahdogue,  No.  3402,  it  is  rated  5  m. ;  and  its  position 
for  1810  is  given  R,  A.  21^  2-  26«-48,  N.  P.  D.  V  29'  10"-30 

By  comparisons  with  the  star  Camngton  3082  (south  of  it)  on 
15th  "^aivh,  1880.  and  30th  March,  1881,  I  estimated  the  magnitude 
«!  R  Cephii  at  8*5.  It  was  estimated  about  the  same  by  the  Rev.  T. 
K.  K$pin«  on  April  6.  1880  ypriraU  Utftr^. 
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165.  S  Cafsicobki. — Not  in  Schonf eld's  Catalogue,  but  given  by 
Chambers  in  his  Handbook  of  Descriptive  Astronomy  (p.  584,  did 
edition). 

166.  S  Delfbini. — Elements  derived  by  Sohonfeld  from  his  obser- 
vations of  minima  since  1865  ;  but  they  show  a  marked  fault  up  to  21 
days,  which  seems  to  show  a  shortening  of  the  period.  The  irregu- 
larities of  the  maxima  are  still  greater,  the  star  sometimes  remaining 
for  a  month  without  any  well-marked  variation  of  light.  An  8*3  m. 
star  11^. 

167.  T  DELPHnn.— The  Elements  derived  by  Schonfeld  fix  5  ob- 
served maxima  since  1865  within  4^  days ;  but  in  1867  the  deviation 
was  about  -  27'8  days.  From  these  observations;  Schonfeld  also  finds 
the  Elements : — 

Ep.  E.  =  1869.  4.  1  +  330*»-7  E. 

Increase  from  10  m.  on  the  average  28  days,  and  decrease  49  days. 
An  11  m.  star  np.  and  a  10  m.  n/.  Schonfeld  calls  its  colour  ^*  stark 
gelbroth." 

168.  U  CAPRioosin. — ^According  to  Schonfeld,  the  light  variation 
near  the  mAYimnTn  ia  partly  quick,  and  partly  for  a  week  long  very 
trifling. 

169.  T  Cyghi. — From  his  own  observations,  Schonfeld  finds  a 
certain  epoch  for  the  maximum  scarcely  determinable;  but  at  the 
minimum  (November  to  June),  the  star  seems  to  vary  much  quicker. 
From  Schmidt's  data,  Schonfeld  derives  the  following  formula : — 

Ep.  E.  Min.  1869.  12.  1,  Max.  1870.  6.  8  +  365*  E. 

170.  T  AftrABH  (=  Lalawdb  40196).— The  Elements  derived  by 
Schonfeld  fix  4  minima  since  1865  within  4  days,  but  six  maxima 
only  with  a  regular  fault  up  to  16  days.  A  period  of  202*05  days 
would  represent  an  observation  by  Lalande,  1794,  July  15,  7*8  m., 
but  is  not  in  agreement  with  observations  by  Bessel,  1822,  August  19, 
and  Lament,  1844,  October  3. 

171.  R  VuLPEciTL^. — Frequently  observed.  The  probable  uniform 
period  is,  according  to  Schonfeld,  136*8  days ;  but  this  gives  a  regular 
fault  up  to  20  days,  which  he  considers  would  be  reduced  below  7 
days  by  the  Elements  : — 

137*5  E  -  006  E». 
A  9-10  m.  star  nf, 

172.  W  Capeicorni. — ^Discovered  to  be  variable  by  C.  H.  F.  Peters 
at  Clinton,  U.S.A.,  from  observations,  1878-1880.  He  found  the 
:^ar  invisible  in  his  telescope  on  the  following  dates  : — 1878,  August 
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3 ;  1880,  September  24,  and  November  23 ;  and  easily  Tisible  on  the 
following  dates,  when  he  compared  its  brightness  with  that  of  neigh- 
bouring small  stars: — 1878,  August  22,  29,  September  2,  19,  and 21, 
and  October  1  and  16  (ganz  hell) ;  1879,  July  15,  September  11  and 
20,  and  October  6;  1880,  July  15  and  18,  August  16,  26,  and  Sep- 
tember 10.  He  deduces  a  period  of  326  days,  with  a  maximum  in  the 
latter  half  of  July,  1880  (A  N  2360). 


173.  X  CipmcoBHi. — Discovered  to  be  variable  by  Prof.  Peters  at 
Clinton^  TJ.  S.  A.,  from  observations,  1871-1880.  He  found  it  inyi- 
nble  in  his  telescope  on  the  following  date : — 1871,  July  12.  And 
visible  on  the  following  dates,  when  he  compared  its  brightness  witli 
small  stars  in  the  vicinity : — 1871,  July  16  ("  bemerkt  wie  ein  sehr 
Bchwaches  Piinktchen");  1872,  July  2  and  12  (^'kaum  sichtbar"); 
1875,  August  25;  1876,  July  16  (*'hell"),  21,  and  26.  September 
8,  November  5  ('^niir  eben  sichtbar  sehr  sohone  Luft");  1877, 
November  7;  1878,  August  2,  29,  September  2,  19,  21,  October  1, 16 
("sehr  schwach");  1879,  July  15,  September  11,  20,  Octobers 
("sehr  klein");  1880,  July  15,  August  16,  26,  September  10,  24 
( "  hell ''),  and  November  23. 

He  deduces  a  period  of  217  days,  with  a  Maximum  about  the  end 
of  September,  1880. 

174.  63  CTeiri. — ^A  variable  of  long  period,  discovered  by  the  Bev. 
T.  E.  Espin,  who  assigns  a  variation  of  4*7  m.  t  to  6*0  m.  ±  with  a 
period  of  about  5  years  from  minimum  to  minimum.  In  Januaiy, 
1878,  it  was  about  6*0  m.  With  the  exception  of  some  slight  fluc- 
tuations, it  increased  in  light  till,  in  November,  1881,  its  magnitude 
was  4*7.  On  May  4,  1882,  it  was  as  bright;  but  on  August  8,  it 
seemed  to  have  lost  light ;  and  on  August  11,  1882,  it  was  about  5-0  m. 
On  January  15,  1883,  it  had  fallen  to  5*6  m.,  since  which  it  has  again 
increased  in  light  {Man.  Not,  R.A.  S,,  March,  1883). 

I  observed  this  star  to  increase  in  light  from  5'0  m.  on  4th  March, 
1883,  to  4-8  m.  on  10th  May,  1883.  On  13th  August,  1883,  I  esti- 
mated it  5*0  m.  (57  Cygni  =  5*3  m.);  I7th  August,  1883,  5*0  m.; 
4th  September,  1883,  5*0  m. ;  6th  December,  5*0  m. ;  30th  Decem- 
ber, 5*0  m. 

175.  T  Cephei.— This  star  is  DM  67^  1291.  The  following 
maxima  and  minima  were  observed  by  Knott : — 

Min.,  1881,  June  18,  mag.  9*5. 
Max.,  1882,  January  13,  mag.  6*4. 
Min.,  1882,  July  23,  mag.  9*8. 

The  interval  between  the  minima  is  400  days. 

A  maximum  was  observed  by  Schmidt,  1882,  January  1 1,  mag.  67. 
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V.  Ceraaki's  comparison  stars  are  : — 

B.  A.  1856.  Deck.  1866. 

21^  6-45'  ...  .  +67"  40' 

21    7    38  ...  .  67  64 

21  10    16  ...  .  69  61 

21  12    11  ...  .  69  27 


Mag. 
7-0 
8-7 
6-8 
6-6 


176.  T  CAPBicomin. — ^The  Elements,  according  to  Schonfeld,  well 
represent  8  maxima  since  1866,  and  an  observation  at  Markree  Castle, 
1860,  Angost  5.    A  9  m.  np. 

177.  8.  CxPHsi. — ^Aocording  to  Schonleld,  only  regularly  obsenred 
by  Winnecke,  from  whose  observations  of  minima  the  following  Ele- 
ments would  result : — 

Ep.  E.  =  1866.  2.  12-4  +  487*- 1  E. 

Bat  other  obserrations  would  seem  to  require  the  period  given  in  the 
Catalogue.  Winnecke  finds  that  the  maxima  occur  approximately 
240  days  after  the  minima. 

178.  Nova  Ct&ni  (1876). — ^Discovered  by  Schmidt  at  Athens,  near 
/>  Gygni,  on  the  evening  of  November  24,  1876,  when  it  was  3  m., 
and  rather  brighter  than  17  Pegasi.  It  rapidly  decreased,  however, 
and  on  November  30  had  descended  to  the  6th  magnitude.  The 
loUoning  estimates  of  magnitude,  determined  by  Schmidt,  will  show 
how  rapdly  it  &ded : — 
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(hardly  visible  to  the  naked  eye), 
(visible  so  for  the  last  time).  ^ 


204  Proceedings  of  the  Royal  Irish  Academy. 

On  the  OTening  of  its  discovery,  Schmidt  considered  the  star  to  be 
a  strong  golden  yellow,  and  that  afterwards  it  remained  of  a  deep 
yellow,  bnt  at  no  time  was  it  so  ruddy  as  the  neighbouring  75  Cygni. 
Schmidt  observed  the  constellation  Cygnus  on  several  occasions  be- 
tween November  1  and  20,  and  is  certain  that  no  star  of  even  5  m. 
could  have  escaped  his  notice,  so  that  the  star  must  have  blazed  out 
very  suddenly.  Between  November  20  and  24  the  weather  was 
cloudy,  so  the  exact  time  of  its  appearance  is  unknown.  The  star  was 
examined  with  the  spectroscope  a  few  days  after  its  discovery ;  and 
its  spectrum  showed  bright  lines  similar  to  those  of  T  Coronse  in  1866. 
One  of  the  bright  lines  is  supposed  to  be  identical  with  the  line  1474 
Eirchoff,  visible  in  the  spectrum  of  the  solar  corona.  The  other  bright 
lines  were  identified  by  M.  Comu,  of  the  Paris  Observatory,  with  some 
of  the  lines  of  hydrogen,  sodium,  and  magnesium. 

The  star  would  seem  to  be  quite  new,  as  there  is  no  star  in  any  of 
the  catalogues  in  the  position  of  the  Nova.  The  nearest  registered 
star  is  one  about  9  m.,  which  is  found  in  the  Bonn  observations. 
When  the  star  had  faded  to  7  m.,  it  was  considered  by  some  obserrers 
to  be  colourless,  whereas  by  others  it  was  thought  to  be  decidedly 
orange.  I  could  see  no  trace  of  colour  in  the  star  with  a  3-inoh  re- 
fractor on  January  13th,  1877  (when  first  seen  in  the  Punjab),  but  it 
had  then  faded  to  the  8th  magnitude.  On  February  71^,  1877,  1 
estimated  it  9  m. 

The  place  of  the  Nova  is  situated  south  of,  and  a  little/.,  75  Cygni. 
A  little  south  of  it  is  Lalande  42383.  (8  m).  In  September,  1877, 
the  star  was  spectroscopicaUy  examined  with  a  15-inch  refractor  by 
Lord  Lindsay,  who  found  '*  the  light  coming  from  it  almost  entirely 
monochromatic,  the  star  appearing  exactly  the  same  as  when  looked  at 
without  the  spectroscope,  the  direct  prism  having  no  effect  on  it." 
He  considers  '^  that  there  is  little  doubt  but  that  this  star  has  changed 
into  a  planetary  nebula  of  small  angular  diameter."  On  September 
3rd  the  mag.  was  10*5 ;  ^'  faint  blue  near  another  star  of  same  size 
rather  red." 

Schmidt,  with  the  Athens  refractor,  has  observed  three  small  stars 
near  the  variable,  with  the  following  differences  of  right  ascension  and 
declination : — 


13  m. 

y  =  Nova  -  I'-O 

Nova  -  45" 

13    . 

2  =      ,,     -  1*6 

„     -81 

12-5 

ar  =     ,,     +  4-6 

„     +  20 

For  details  of  the  spectrum  of  this  curious  object  see  Mon.  Notices  of 
R.  A.  S.,  Vol.  XXXVIII.,  No.  4,  Feb.,  1878. 

Dr.  Vogel  considers  that  the  theory  of  the  star  having  changed  into 
a  planetary  nebula  is  inadmissible,  the  wave  length  of  the  stellar  line 
being  4990  ±10,  whereas  the  wave  lengths  of  the  three  nebulous  lines 
are  5003,  4957,  and  4861,  of  which  Uie  second  is  the  most  charac- 
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teristic ;  and  this  line  was  not  seen  at  all  when  the  spectrum  was  very 
bright.    [See  note  at  end]. 

At  Lord  Lindsay's  observatory  the  position  of  the  Nova  with  respect 
to  above  50  closely  adjacent  stars  has  been  micrometrically  de- 
termined. 

179.  /A  Ckfhxi. — Sir  W.  Herschel's  "garnet  star."  It  seems  to 
have  been  observed  by  Ptolemy.  Argelander  considered  its  variability 
beyond  doubt,  but  Schonfeld  thinks  it  questionable.  He  gives,  how- 
ever, the  following  Elements : — 

£p.  E.  Min.  1855.10.15-6;  Max.  1856.6.201  +  431^*786  E 

as  probably  an  approximation  to  the  truth.    Owing  to  its  very  red 
colour,  it  is  difficult  of  observation. 

From  comparisons  with  c,  X  and  10  Cephei,  I  estimated  the  magni- 
tude of  fi  Cephei  as  follows : — 

April  6th,  1878, 4*7  m. 

Jan.  12th,  1882, 4*8  „ 

Mar.  17th,  1883,  .  .4-3  „ 

April  8th,  1883, 4-9  „ 

April  20th,  1883 4*8  „ 

Sept.  4th,  1883, 5.1  „ 

Dec.  30th,  1883, 4-7  „ 

180.  T  Feoasi. — ^Argelander  found  that  the  observations  from 
1822  to  1864  would  be  well  represented  by  a  period  of  374  days ;  but 
Schonfeld  finds  that,  neglecting  observations  before  1864,  the  data 
once  that  time  are  represented  by  the  period  given  in  the  Catalogue 
within  about  5  days,  and  show  a  small  lengthening  of  the  period  since 
1864.  The  star  seems  to  remain  for  a  long  time  at  11  m.,  especially 
at  the  increase. 

181.  8  Cbphei. — According  to  Schonfeld  the  period  and  light 
carte  show  considerable  irregularities,  the  calculated  times  of  maxima 
and  minima  sometimes  requiring  a  correction  of  over  an  hour.  Arge- 
lander's  light  curve  shows  a  check  in  the  decrease  of  light  16  to  24 
hours  after  the  maximum,  and  Schonfeld's  observations  show  the  same, 
but  of  shorter  duration. 

182.  TJ  Aqvabu. — Though  long  since  notified  as  a  variable  star,  it 
seems  to  have  been  little  observed.  It  was  invisible  on  November  9th, 
1874.  It  was  estimated  9  m.  at  Markree  on  October  27th,  1848,  and 
it  was  of  the  same  brightness  in  August,  1855,  It  is  not  in  Lalande's 
Catalogue. 
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183.  8  AavABn. — Elements  derived  by  Scbonfeld  from  obseirii- 
tions  of  4  maxima  and  18  complete  periods  give  the  period  280-4  days, 
with  deviations  up  to  10  days.  Correcting  the  period  with  reference 
to  an  observation  by  Lalande,  1798,  Oct.  22,  this  deviation  would  be 
increased  to  18  days  at  the  maximum  of  1878,  Oct.  8th. 


184.  p  PxoASi. — Variation  irregular,  according  to  Schonfeld,  and 
often  for  a  long  time  scarcely  perceptible.  Argelander  found  as  an 
approximation — 

Ep.  E.  Min.  1851.  9.  23*8,  Max.  1851.  10.  146  +  41^079  E. 

Sut  Schonfeld  says  this  is  not  confirmed  by  observation,  the  period 
being  more  probably  an  irregular  one  between  the  limits  of  30  and 
50  days. 


185.  B  Pxeisi. — According  to  Schonfeld,  the  observationB  cannot 
be  represented  by  a  constant  period.    The  Elements 

Max.  Ep.  E.  =r  1858.  3.  171  -f  379^*48  E 

would,  however,  well  represent  the  observations  from  1848  to  1867. 
The  period  given  in  the  Catalogue  is  deduced  by  Schonfeld  from  9 
certain  maxima  and  21  complete  periods,  but  shows  a  &ult  up  to  30 
dayS|  and  does  not  agree  witii  earHer  observations. 


186.  S  Pmabi. — Period  derived  by  Sdionfeld  from  observations  in 
1872  and  1873,  and  a  maximum,  1874,  middle  of  July.  He  gives  the 
approximate  Elements. . — 

Max.  Ep.  E.  =  1873.  9.  4  +  316'»-  E. 

187.  R  AauAsn. — From  the  earlier  observations  of  the  star  Schon- 
feld derives  a  period  of  392  days ;  but  from  Argelander^s  observa- 
tions and  his  own,  he  finds  391  days,  the  period  having  probablj 
diminished.  He  thinks,  however,  that  the  period  may  have  even 
changed  to  380  days  or  405  days ;  but  neither  of  these  wiIL  agree  with 
Argelander's  observations,  1843-1848.  He  suggests  that  Argelander's 
observed  maxima,  in  these  years,  may  have  been  only  secondary ;  and 
his  own  observations  show  signs  of  such  secondary  maxima.  Schonfeld 
calls  its  colour  ''  sehr  roth." 

The  period  of  this  star  has  lately  been  discussed  by  S.  C.  Chandler, 
Jun.  {Science  Observer,  Oct.,  1877);  and  he  concludes  that  ''instead 
of  a  uniform  period,  we  must  assume  a  variable  one,  with  a  mean 
value  of  387*4  days,  which  runs  through  the  cycle  of  its  irregularities 
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in  44*4  or  41*86  single  periods."    He  giyes  the  following  formula  for 
the  calculation  of  the  time  of  Maximum : — 

1843,  Sept.  20^*26  +  387*394  E  +  38*9  sin  (S'-G  E  +  170*'  20'), 

which,  however,  he  considen  must  he  further  corrected  hy  future  oh- 
fierrationa. 

The  following  Maxima  were  ohserred  hy  Schmidt  {Att.  Nach. 
Nos.  2171  and  2240)  ;— 

Mean  max.,  1877,  Sept.  14 — ^Period  since  last  Max.  =  386  days. 
„        „       1878,  Oct.  5— Period,  385*6  days. 

188.  T  Cm. — Ohsenred  as  9*7  m.  hy  Peters,  1879,  Septemher  11 
and  12,  while  making  ohservations  for  the  minor  planet  Chryseis 
;No.  202),  hut  missed  hy  him,  1880,  Septemher  2  and  23.  On  the 
following  dates  he  again  found  it  yisihle,  and  compared  its  hrightness 
with  some  noghhouring  small  stars : — 1880,  Octoher  31,  Kovember  5, 
9,  and  26. 

189.  B  Gassiofilb. — ^From  12  observed  maxima,  Schonfeld  con- 
nders  that  the  period  is  certainly  decreasing.  Assuming  a  constant 
period  he  gives  the  Elements : — 

Max.  Ep.  E.  »  1866.  4.  7*9  +  427^*6  E ; 

but  this  increases  the  greatest  deviation  from  9  to  17  days.    A  10  m. 
itar  np.  the  variable. 

190.  TJ  Cassiofxlb. — ^This  is  No.  658  of  Birmingham's  Catalogue 
of  Bed  Stars.  Birmingham's  Estimates  of  Magnitudes,  1873  to  1877, 
Tary  from  7  to  8i  or  9.  Webb  rated  it  9*7,  1874,  January  10,  and 
9  m.,  January  12.  Birmingham  says : — *'  This  star  is  certainly  vari- 
able, as  Secchi  also  has  remarked."  It  has  a  blue  star  near  it,  similar 
toUCygni. 


NOTES  ADDED  IN  THE  PRESS. 

18.  B  Abietib. — From  a  discussion  of  the  observations  of  maxima 
and  minima  since  1859,  Baxendell  deduces  a  period  from  the  maxima 
of  186*71  days  (Epoch,  1866,  September,  1*3),  and  from  the  minima, 
186*63  days  (Epoch,  1870,  January,  2*3),  and  finds  that  the  mean 
interval  from  minimum  to  maximum  is  87*7  days,  and  from  maximum 
to  miniTnum  99  days. 
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29.  c  AiTEiojB. — I  have  farther  observed  this  star  as  follows  :— 
October  3,  1883,  3*37  m. ;  Maroh  31,  1884,  3'27  m. 

30.  B  LxpoBis. — Minima  were  first  observed  by  E.  F.  Sawyer  on 
January  25,  1882,  and  March  15,  1883,  magnitude,  6*9. 

34a.  31  Orionis. — ^Has  been  observed  at  Cordoba  at  the  magni- 
tudes 4f  and  below  6,  and  ''in  almost  all  the  intermediate  stages" 
(Uranometria  Argentina,  p.  328).  It  is  No.  110  of  Sirmingham's 
Catalogue  of  Bed  Stars.     I  have  observed  the  star  as  follows : — 

1875,  Dec.  16, 60  magnitude. 

1876,  Jan.    19, 5-8  „ 

1884,  Feb.  22, 5-3  „ 

,,      Mar.  13, 5*5  „ 

„      April    1, 6-2  „ 

i>  ft     12| 4*9  ,, 

This  star  is  certainly  variable. 

36.  T  Obionib. — The  proximity  of  this  star  to  X  Ononis  renders  it 
rather  difficult  of  observation.    I  have  observed  it  as  follows  :— 

1884,  Feb.  12, 6*3  magnitude. 

»     14, 6-4 

,,22, 6-2 

„      March  3, 6*2  „ 

„     13, 60 

„  „     15, 6'2  „ 

,,  „     31, 6*2  „ 

„       Aprilll, 6-2 

38.  17  Geminobuh. — ^This  star  was  discovered  to  be  a  close  and 
difficult  double  by  Bumham,  with  12-inch  refractor;  the  companion 
about  9  m.,  and  about  V  distant. 

44.  B  GsiniroBTTM. — Secchi  found  a  wonderful  spectrum  at  maxi- 
mum, with  bright  lines. 

47.  TJ  MoKocEROTis — The  star  is  Lalande  14658  (8  m.}.  It  is  8  m. 
in  Harding's  Atlas. 
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53.  S  Puppis. — I  estimated  this  star  8  m.  in  March  1876. 

65.  B  IiEoias. — ^Minimum,  1882,  November  6,  9  m.,  Schmidt. 

94.  S  Boons. — Schmidt  observed  a  maximum  (8  mag.),  Sept.  26, 
1876. 

107.  R  CoBONA. — I  have  made  the  following  further  observations 
of  this  remarkable  variable  : — ^August  13,  1883,  E  small  with  binocu- 
lar, about  7  m. ;  August  17,  1883,  not  seen  with  binocular,  moon- 
light; March  17,  1884,  E  brighter  than  6  m.;  March  20,  about  the 
same ;  April  2,  about  5*8  m. ;  April  7,  E  bright  with  binocular,  moon- 
light ;  April  19,  bright,  no  moon  ;  May  12,  E  about  5*9  m. ;  May  18, 
about  5'9m. 

109.  Y  CojLosM. — The  observations  seem  to  indicate  a  period  of 
about  290  i  days. 

124.  Y  HsRCuus. — It  is  said  to  be  white  at  maximum  and  ruddy 
at  minimum.     {Cel,  OhjeeU,  p.  321.) 

142.  P  Ltils. — According  to  Pickering,  if  the  light  at  either 
maximum  be  represented  by  100,  that  of  the  two  minima  will  be  55*8 
and  64-7.    {Ohtervatory^  October,  1881.) 

174.  63  CrGKi. — ^Taking  Peirce's  measured  magnitudes  of  the 
comparison  stars,  the  observed  magnitudes  in  the  notes  should  be 
raised  from  5*0  to  4*7.  The  star  seems  to  me  very  reddish,  but  it  is 
not  in  Birmingham's  Catalogue. 

175.  T  Cephxi. — I  observed  this  star  at  or  about  a  maximum  on 
llarch  22,  1884,  when  I  estimated  it  6*4  m. 

178.  Nova  Crein. — ^Backhouse  observed  a  line  in  the  spectrum  of 
this  gtar  at  about  4960,  which  agrees  fairly  well  in  position  with  the 
second  nebular  line,  lliis,  however,  rapidly  faded  out,  and  the  spec- 
tnun  was  ultimately  reduced  to  a  line  whose  wave  length  was  5022. 
Ward  found  the  star  only  16  m.  in  October,  1881.  {Knowledge^ 
Jan.  4,  1884).  Schmidt  looked  for  it  repeatedly  in  1882,  but  with- 
ont  Buccess. 

179.  Ik  Gxfhu. — ^This  star  was  measured  at  Oxford  with  the 
''wedge"  photometer  4*53  (1883*011),  c  Cephei  on  the  same  date 
being  measured  4*78. 
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XV. — Notes  oir  the  Plants  of  some  op  the  Mountain  Ranges  of 
Ibeland.     By  Henry  Chichester  Hart,  B.A. 

[Read,  May  26,  1884.] 

I  BEG  to  lay  before  the  Eoyal  Irish  Academy  a  report  on  the  botany 
of  several  of  the  mountain  groups  of  Ireland,  having  been  given  a 
grant  for  that  purpose. 

I. 

In  the  summer  of  1883  I  visited  Brandon  in  Kerry,  the  Com- 
meraghs  in  Waterford,  Mount  Leinster  and  Blackstairs  in  Carlow,  the 
Moome  Mountains  in  Down,  and  their  Carlingford  continuation  in 
Louth,  Ben  Bradagh,  Sawel,  and  Dart  in  Derry,  and  some  others  in 
other  counties  whose  exploration  I  have  not  yet  completed. 

Brandon  is  situated  in  the  promontory  and  barony  of  Corckaguiny, 
more  usually  called  the  Dingle  promontory,  and  which,  with  the  out- 
lying Blasquet  Islands,  is  the  most  western  portion  of  Ireland.  Of 
the  botany  of  these  islands  my  friend  Mr.  Barring  ton  has  given  an 
account. 

**  This  barony,"  says  Smith,  in  his  History  of  Kerry ^  '*  is  a  penin- 
sula oi  about  24  Irish  miles  in  length  and  8  in  breadth ;  it  is  washed 
on  the  south  side  by  the  bay  of  Dingle  or  Oastlemaine,  and  on  the 
north  by  Tralee  Bay  ;  and  answers  to  Cambden's  general  description 
of  this  county,  '  that  it  shoots  like  a  little  tongue  into  the  sea  roaring 
on  both  sides  of  it.' " 

The  area  of  this  mountainous  peninsula  is  138,996  acres,  or  about 
one-eighth  part  of  the  county  Kerry.  It  possesses,  perhaps,  a  greater 
tanety  of  attractions  and  less  accommodation  for  visitors  than  any  other 
part  of  Ireland.  There  are  to  be  seen  here  the  most  perfect  Irish 
antiquities,  whether  Pagan  or  early  Christian.  Its  geology  has  been 
called  the  key  to  the  geological  structure  of  Ireland.  Its  peculiar 
position  as  tl»9  extreme  west  of  Europe,  its  loneliness,  the  primitive 
ampUcity  of  its  inhabitants,  the  grandeur  of  its  scenery,  its  exqui- 
sitely bracing  atmosphere,  and  the  many  interesting  features  of  its 
natural  history,  place  it  in  the  fore-front  ground  for  a  summer's 
labours  in  many  fields  of  research. 

Its  botany  is  especially  interesting,  and  has  drawn  thither  almost 
all  who  have  paid  attention  to  the  subject  in  Ireland.  Nevertheless, 
ill  consequence,  perhaps,  of  the  lack  of  roads  and  hotel  accommoda- 
tion, it  required  and  still  requires  further  examination.  Having 
T^gard  to  Moore  and  More's  Cyhele  Hihemicay  of  the  twelve  districts 
into  which  Ireland  is  divided,  that  which  includes  Kerry  (District  1 ) 
bas  the  fewest  gaps  in  the  list  of  Irish  plants  found  therein,  except- 
ing District  12  on  the  north-east.  This  is  in  great  measure  owing 
to  the  fact  that  botanists,  like  other  human  beings,  were  attracted 
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by  the  Kerry  scenery,  and  thereby  this  county  became  better  searched. 
I  was  able,  however,  to  add  several  to  the  list  for  the  district,  and 
others  to  the  county  Kerry  flora. 

The  peninsula  lies  along  an  east  and  west  axis,  in  S.  lat.  52^  V 
to  62°  20',  and  W.  long.  9°  48'  to  lO*'  40'.  It  is  crossed  by  two 
mountain  ranges  running  north  and  south — ^the  Brandon  range  from 
Brandon  Point  to  Dingle,  with  an  elevation  of  3127  feet,  and  the 
Cahirconree  range,  nearer  to  Tralee,  reaching  2796  feet  at  Baur- 
tregaum.  Of  this  latter  group  I  have  given  an  account  in  the  Jourml 
of  Botany  for  1883.  These  two  chief  ranges  are  about  18  miles 
apart,  and  the  intervening  space  is  of  a  wildly-irregular  and  pic- 
turesque description,  consisting  of  numerous  isolated  heights,  glens, 
and  tarns,  with  one  considerable  cluster  of  mountains  rising  to  2713 
feet  at  Benooskey. 

The  coast  line  is  for  the  most  part  precipitous ;  the  western  and 
southern  portion  from  Cloghane  to  Anniscaul  almost  entirely  so.  The 
rock  formation  of  Brandon  belongs  to  the  Silurian  group,  and  is 
chiefly  composed  of  grits,  slates,  and  sandstones.  The  remainder  of 
the  extreme  promontory  consists  of  an  upper  series  of  rocks  of  a 
similar  nature,  known  to  geologists  as  the  Dingle  beds.  The  inner 
or  eastern  part  of  the  peninsula  is  formed  of  Lower  Carboniferous 
rocks,  and  here  limestone  is  more  frequently  met  with.  The  main 
part  of  the  barony  is  unreclaimed,  and  cultivation  is  chiefly  to  be  met 
with  along  the  coast  margin  on  the  northern  and  south-western  shores 
and  in  the  valleys. 

There  have  been  several  dubious  and  unverified  records  of  plants 
from  this  promontory,  both  from  the  mountains  andirom  the  sea  coast. 
"With  a  hope  to  settle  some  of  these,  I  walked  the  whole  sea  margin 
from  Tralee  to  Castlemaine,  as  well  as  spending  some  days  on  and 
in  the  neighbourhood  of  Brandon.  My  chief  head-quartera  were  at 
Castlegregory,  Cloghane,  Ballynagall,  and  Dingle.  With  the  excep- 
tion of  Dingle,  a  visitor  should  make  previous  arrangements  at  these 
places,  and  I  would  recommend  him  to  enter  the  promontory  with  a 
supply  of  provisions.  At  Ballynagall,  a  retired  coastguard,  who 
gave  me  clean  accommodation,  told  me  no  visitor  had  been  there 
except  fish-dealers  since  Du  Noyer  the  geologist's  time,  and  I  found 
this  lonely  spot,  by  the  western  flank  of  Brandon,  the  most  delightful 
in  the  peninsula. 

I  will  mention  some  of  the  most  interesting  species  which  have 
been  known  as  occurring  in  this  part  of  Kerry ;  these  are — 

Lathyrus  maritimus,  Potamogeton  nitens, 

Bartsia  viscosa,  Rhynchospora  fusca, 

Sibthorpia  europea,  Carex  punctata, 

Pinguicula  grandiflora,  Trichomanes  radicans, 
Euphorbia  hybema, 

and  several  alpine  species,  of  which  the  rarest  is  AlchemiUa  alpm. 
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found  elsewhere  in  Ireland  I  think  only  on  Tonolagoe,  in  county 
AVicklow.  Of  the  above,  Lathyrus  and  Sibthorpia  have  no  other 
Irish  locality. 

In  addition  to  these,  have  been  recorded — 

Saxifraga  coespitosa,  Poa  alpina. 

Scrophularia  scorodonia. 

Of  these,  the  claims  of  the  Saxifrage  rest  on  a  single  imperfect 
specimen  from  Brandon  :  I  was  unable  to  rediscover  it.  Scrophularia 
''"irodonia,  a  record  of  Smithes,  was  no  doubt  an  error,  and  the  jPoa 
alpina,  which  I  also  failed  to  find,  and  which  is  not  at  all  likely  to 
Occur  80  far  south,  was  probably  Poa  anntui. 

The  following  species,  which  I  met  with,  are  additions  to  the  Flora 
of  District  1,  as  given  in  the  Cyhele  and  its  Supplement : — 

Ranunculus  lingua^  Linn.  Eleockaris  uniglumis,  Link. 

Trifolium  fragiferuMy  Linn.  JS.  pauciflora,  Link. 

Hieracium  vulgatum.  Fries.  Blynmim  rufua,  Pang. 

Polygonum  riviparum,  Linn.  Kd^leria  cri^ttafa,  Pers. 

Orchis  pyramidal  is,  Linn.  OphiogloHsum  liisifanicum,  Linn. 
LisUra  cordata^  II.  Br. 

The  undermentioned  plants  do  not  appear  to  have  been  recorded 
from  the  county  Kerry.  They  are  at  any  rate  rare  in  the  south- 
west of  Ireland.  My  localities  will  be  found  in  the  body  of  this 
report : — 

Arabis  ciliata,  R.  Br.  Polygonum  raii,  Bab. 

Cerastinm  semidecandrum,  Linn.      Rumex  hydrolaputhum,  Huds. 
*Silene  anglica,  Linn.  Euphorbia  portlandica,  Linn. 

tAlthsea  officinalis,  Linn.  J  uncus  obtusiflorus,  Ehrh. 

Badiola  millegrana,  Sm.  Carex  tereliuscula,  Good. 

TrifoUum  medium,  Linn.  C.  pallescens,  Lam. 

CEnanthe  lachenalii,  Gmel.  C.  lajvigata,  Sm. 

*t'arduus  marianus,  Linn. 

•"^crijphularia  aquatica,  Linn. 
*Hyoscyamus  niger,  Linn. 
jMcntha  pulegium,  Linn. 

In  the  following  account  I  shall  only  mention  the  local  or  rare 
spffies  in  this  part  of  Ireland  : — 

On  Wednesday,  the  4th  July,  I  left  Tralee,  keeping  along  the 
north  coast  for  Castlegregory.  About  Tralee  I  noticed  Apium  grateo- 
^Mj  Statiee  bahusiensis,  Sagina  maritima,  Poa  rigida^  aud  P.  loliacea. 


\  The  double  dagger  signifies  probably ;  single  dagger,  possibly ;  and  asterisk, 
^rtainly^  introduced. 

•2  C  2 
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About  Blennerville,  a  small  suburb,  with  salt  marshes  adjoining,  were 
the  usual  estuary  species.  Carex  viilpinu  and  BarUia  €iscom  were 
observed  here.  Juneus  glaucm  also  occurred  sparingly ;  and  along  the 
roadside,  Senehiera  didytna^  Papaver  duhium,  and  Stellar ia  graminea. 

After  leaving  the  road,  and  crossing  muddy  dykes  and  salt 
marshes  amongst  Salicomia  and  Suseda,  Spergularia  marina  and 
(Enanthe  plmpinelloidesy  more  of  the  before-mentioned  Statice  ap- 
peared in  company  with  Scirpus  maritimus.  On  a  ditch  bank  here 
I  gathered  a  remarkable  variety  of  Rosa  canina,  erect,  closely  and 
desperately  prickly,  and  with  very  numerous  umbel  lately- arranged 
flowers,  whose  petals  were  deeply  bilobed  and  very  red.  The  leaflets 
were  also  unusually  large.  In  a  few  miles  the  coast  assumed  the 
character  of  a  low  turf-bog,  stretching  along  the  narrower  part  of  the 
estuary  opposite  Fenit.  This  is  the  northern  margin  of  the  Cahir- 
conree  range,  and  the  mountain  bog  plants  become  oddly  mixed  with 
the  salt  swamp  forms.  Thus,  alongside  of  Aster  tripolium,  Armeria 
maritima,  and  Juneus  maritimus,  occur  Myrica  gale,  Anagallis  tetidk, 
Eleocharis  mtdiicauJis,  and  the  common  heathers.  Here,  too,  occurred 
Scirpus  tahern^montaniy  a  showy  plant,  and  the  large  tussocky  Cam 
paniculata,  and  in  company  with  these  a  rare  species,  Junnts  obtm- 
Jlorus.  Still  keeping  through  the  muddy,  slimy,  border-land  of  bog 
and  slob,  I  met  with  Eleocharis  uniglumis  (a  most  unsatisfactory  spe- 
cies), Lychnis  flos-cuculi J  Hypericum  elodes,  Carex  limosa,  Rhynchosporn 
alba,  Schenus  nigricans,  Droseras,  and  other  moor-land  plants ;  and  in 
the  deeper  holes  occurred  Ranunculus  baudotii,  Zannichellia  palmtni, 
and  Rtippia  rostellafa.  About  three  miles  from  Camp,  Juneus  ohUm- 
florus  occurred  again,  and  with  it  Carex  extensa,  sparingly,  and  Tritiam 
acuta.  Camp  is  a  small  village,  seven  or  eight  miles  west  from 
Tralee,  and  about  a  mile  from  the  coast.  In  these  marshes  I  also 
gathered  Carex  dioica,  a  northern  species,  which  I  did  not  expect  to 
meet  with  in  the  extreme  south-west  of  Ireland  and  at  sea  level. 
The  northern  and  north-western  portion  of  this  peninsula,  lying  along 
and  under  the  bleak  influences  of  high  mountain  ranges,  affords  climate 
for  several  surprises  of  this  nature ;  and  probably  in  no  part  of  the 
British  islands  could  a  more  mixed  assortment  of  plants  be  found, 
viewed  with  regard  to  their  geographical  distribution.  Osmunda  re- 
galis  grows  along  the  ditches  here  luxuriantly  in  some  places ;  Rahe- 
naria  chlorantha,  BaHsia  viscosa,  Salix  repens,  var.  argentea,  and  Vioh 
curtisii  were  noted;  and  in  the  neighbourhood  of  a  rabbit-warren, 
Cerastium  tetranda,  C,  semidecandrum,  Arenaria  serpyllifolia,  Seilla 
nutans,  and  Viola  canina  occurred.  Outside  this  drier  coast  of  sandy 
pasture  is  a  shingly  beach,  and  amongst  the  stones  grows  the  mari- 
time variety  of  Solanum  dulcamara  (S.  marinum),  a  woody,  stunted 
plant,  flowering  profusely,  and  with  the  leaves  somewhat  glaucous, 
fleshy,  and  less  divided  than  in  the  typical  species.  It  occupied  the 
position  which  Mertensia  maritima  would  do  if  occurring.  The  usual 
plants,  bent-grass,  sea-chamomile,  and  bladder- campion  now  took  the 
place  of  the  wetter  species,  and  Asperula  cynanchica,  a  very  characteristic 
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feature  in  the  subsequent  flora  of  the  northern  side  of  the  peninsula, 
was  first  gathered.  It  is  very  local  in  Ireland,  and  has  been  recorded  by 
Dr.  Darid  Moore  from  Castlegregory,  near  the  present  locality.  Thrin- 
fia  hirta  was  gathered  here  also,  and  previously  in  one  or  two  places 
einee  Blennerville.  The  scenery  here  becomes  diversified  with  pretty 
httle  glens  descending  from  the  uplands,  in  which  occur  holly,  Agri- 
monia  eupatorium,  and  the  rose  already  mentioned,  sometimes  growing 
erect  to  9  or  10  feet  in  height,  with  a  stem  an  inch  and  a-half  in  dia- 
meter. (Enanthe  cromta^  rather  rare  in  the  west,  was  also  gathered. 
Along  the  roadside,  on  the  way  up  to  Camp,  I  noted  Convolvulus 
arveruis,  and  on  the  coast  below.  Polygonum  raii,  Solanum  dulcamara, 
var.  marinum,  which  occurred  at  intervals  to  Castlegf egory ;  Cakile 
maritima,  Euphorbia  paralias  and  Lycopus  europaus  were  also  met 
with. 

Thursday,  July  5th. — Castlegregoiy  lies  in  the  south-eastern  sinus 
of  a  sandy  arm,  thrust  northwards  into  the  sea  for  about  four  miles. 
It  boasts  of  being  the  largest  thatched  village  in  Ireland.  I  devoted 
a  day  to  making  a  circuit  of  this  minor  promontory,  which  corre- 
sponds well  with  that  of  Inch  on  the  southern  side.  Neay  the  village 
occur  Verbena  officinalis  and  Ononis  arvensis,  and  on  the  sandhills  I 
found  the  following  species :  Aspervla  cynanchicOj  very  abundant,  and 
whitening  the  ground  in  many  places  for  a  coijsiderable  area ;  Kceleria 
(ristata,  Pfdeum  arenarium;  Ardbis  hirsuta,  Orchis  pyramidalis,  Sagina 
nodoM  and  the  Euphorbia  and  Cerastia  already  mentioned.  In  low 
etony  flats,  between  the  sandhills  north  of  Lough  Gill,  where  the 
Ordnance  Map  marks  lakes,  but  where  I  saw  none,  I  gathered  Eleo- 
chari^  paucijhra  plentifully,  not  found  previously  in  the  southern  half 
of  Ireland.  Nearer  the  point,  the  characteristic  sandhill  plants,  in 
aiidition  to  the  Asperula,  were  Trifolium  procumbens,  Convolvulus  solda- 
nella^  Viola  eurtisii,  Salsola  kali,  and  by  a  little  fishing-place,  Senebiera 
eoronopus.  At  the  extreme  point  this  sandy  spit  is  bound  with  rocks 
on  which  occur  Crithnum  maritinia  and  Beta  maritime  abundantly. 
Outside  this  low  stony  limestone  point  lie  the  **  Magherys,"  a  group 
of  islands  well  known  to  Irish  archseologists.  I  had  thought  of  visit- 
ing them,  but  their  land-locked  position  looked  too  unpromising. 
Smith,  in  his  History  of  Kerry  already  quoted  from,  speaks  of 
Serophularia  scarodonia,  as  found  near  the  Magherys  on  the  coast  of 
Tralee  Bay.  This  record  is,  no  doubt,  erroneous.  Can  he  have  meant 
the  Solanum,  which  occurs  here  again?  Asplentum  marinum  also 
prows  along  these  cliffs,  while  amongst  the  most  interesting  ruins  at 
Kilshannig  are  Hyoscyamus  niger  and  Carduus  marianus.  Having 
given  time  enough  to  this  rather  dull  stretch  of  sandhills,  I  made 
for  the  stream  out  of  Lough  Gill,  and  thence,  keeping  the  river  and 
lake  on  my  left^  made  a  complete  circuit.  In  this  lake  Dr.  Moore 
found  Potamogeton  nitens.  Close  by  the  stream,  near  its  embouchure 
at  Lough  Gill,  I  gathered  Blysmus  rufus  in  considerable  quantity. 
This  is  another  case  of  a  northern  species  reaching  unusually  far 
?<juth  on  the  west  coast  of  Ireland.     Its  most  southern  recorded  locu- 
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lity  in  the  British  Isles  is  in  Carnarvon,  nearly  a  degree  north  of  the 
present  habitat.  In  Ireland,  I  am  not  positively  aware  of  its  occur- 
ring elsewhere  south  of  Dublin  Bay.  In  this  stream,  and  along  the 
northern  shore  of  the  lake,  occurred  Potamogeton  crispus,  P.  perfoliafus^ 
P.  heterophyllm,  P.  pectinatuSy  and  Myriaphyllum  spicatum.  Ranun- 
culus haudotii  was  also  abundant,  and  about  the  middle  of  the  lake 
occurred  Rumex  hydrolapathum,  and  in  heavy  marshes  at  its  south- 
west end  were  Carex  panictdata,  Nymph<ea  alhay  Sium  augustifoUumy 
Hehsciadium  repens,  Veronica  scutellata^  Carex  teretiuscula,  C.  limoMf 
and  C.  pulicaris. 

On  the  following  day,  July  5th,  I  traversed  the  mountains,  Benooskey, 
Slievenagowor,  Slievcnalecka.  Slieveanea,  and  Connor  Hill  to  Dingle. 
Benooskey  is  2715  feet,  and  reaches  to  alpine  vegetation.  The  two 
commonest  hor^  fide  alpine  species  in  Ireland  occur  from  300  feet 
below  the  summit  upwards.  These  are  Salix  herhacea  and  Carex 
rigida.  Armeria  also  occurs,  and  it  is  always  surprising  to  meet 
this  species  at  the  summit  and  at  the  base  of  sea-coast  mountains  while 
it  does  not  occupy  the  middle  distance.  Slievemore  in  Achill  gives 
a  remarkable  instance  of  this.  Saxifraga  stellaris  and  Sedum  rhodida 
accompanied  the  true  alpines,  and  in  this  latitude  they  nearly  deserve 
the  same  appellation.  Other  interesting  species  met  with  to-day  were 
Pinguicula  grandifiora,  Lobelia  dorimanna,  Isbetes  lacustris,  Carex  fukdy 
Saxifraga  umhrosa,  and  S.  geum.  The  altitudinal  particulars  will  be 
given  subsequently.  The  district  gone  over  to-day  was  varied  and 
interesting,  and  many  of  the  glens  and  lake  shores  would  repay  more 
elaborate  search.  I  crossed  habitats  of  Killamey  fern  and  Sibthorpia, 
but  my  labours  were  chiefly  devoted  to  the  higher  ground.  Towards 
night  I  sighted  Dingle,  and  was  fain  to  look  for  the  hotel.  Thinking 
I  could  telegraph  to  Castlogregory,  I  descended  to  the  town,  which 
looked  so  tempting  in  its  lake-like  bay.  I  had  to  remain  the  night, 
however,  without  sending  word  to  my  hospitable  landlady,  to  the  no 
small  alarm  of  the  Castlegregorians. 

July  6th. — Walked  to  Connor  Hill,  and  thence  along  the  Brandon 
ridge  by  Beenduff,  Bailysitteragh,  Gearhane,  and  Brandon  Peak  to 
the  summit.  About  a  mile  beyond  the  summit  I  descended  by  two 
small  tarns  into  the  head  of  the  Owenafeana  valley,  and  crossing  its 
southern  side  made  my  way  down  to  Cloghane,  where  I  arraDg:<*d 
about  accommodation,  and  walked  into  Castlegregory.  Remembering 
the  frequent  detours  and  climbing  bouts,  this  was  a  severe  day's  work. 
At  Beenabrock,  and  afterwards,  I  gathered  Salix  herhacea,  Saxifraga 
stellarisj  and  Sedum  rhodiola,  Armeria  also  occurred  in  many  places 
as  at  Brandon  Peak,  which  is  south  of  the  summit,  and  nearly  400 
feet  lower  than  Brandon.  The  alpine  plants  on  this  chain  occur  on 
the  eastern  side  of  its  upper  ric|^es.  After  Brandon  Peak,  I  soon  met 
with  Cystopteris  fragilis  and  Polystichum  hnchitis,  the  latter  very  spar- 
ingly. A  fine  range  of  cliffs  commences  here ;  and  keeping  a  couple 
of  hundred  feet  below  the  crest  I  found  Oxyria  reniformisy  Alchemilla 
alpintty  and  Asplenium  viride,    Aira  caspitosa  was  the  nearest  thing  to 
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Poa  a^ina  I  could  discoyer,  excepting,  perhaps,  Poa  annua,  Saxifraga 
umbroia  and  S.  kirta  (vars.  affinis  and  deeipiem)  occurred.  At  the 
head  of  the  valley  ahoTe  the  two  small  lakes  north  of  Coomaknock 
Lake  is  good  alpine  ground.  Alehemilla  alpina  is  frequent.  Lower 
down  I  gathered  Lutera  cor  data.  I  afterwards  found  this  northern 
on-hid  in  several  different  places.  This  is  the  third  case  of  a  Scottish 
species  finding  a  home  far  south.  Its  most  southern  known  Irish 
range  was  in  Wicklow.  I  have,  however,  also  discovered  it  in  the 
Waterford  mountains.  In  the  same  valley  I  gathered  Hieracium  an- 
glicum.  On  reaching  Castlegregory  I  was  received  with  a  reproachful 
welcome.  The  inhabitants,  unused  to  such  vagaries,  had  concluded 
that  as  I  had  not  returned  to  my  dinner  I  must  needs  be  lost  on  the 
mountains,  and  had  searched  for  me  far  into  the  night  with  an  honest 
and  entirely  unmerited  assiduity  for  my  welfare.  I  was  just  in  time 
to  disorganize  a  renewed  expedition. 

On  the  7th  July  I  examined  the  coast  from  Castlegregory  to 
Cloghane.  Before  doing  so  I  called  on  Dr.  Busted,  who  told  me  of 
one  or  two  localities  for  Trtchomanes  radicans  (Killamey  fern).  He 
also  believes  that  Du  Noyer  told  him  of  the  maiden-hair  growing  on 
Cahirconree  by  one  of  the  streams  above  Archdeacon  Bowan's  cottage. 
This  would  probably  be  Andrews'  station,  as  given  in  the  Cybele 
Ribemiea,  and  the  most  southern  in  Ireland ;  I  failed  to  find  it  there 
in  1881.  Speaking  of  the  Killamey  fern,  he  remarked  that  it  grew 
in  plenty  in  several  places  where  it  is  now  exterminated,  from  twenty 
to  ten  years  ago.  The  few  remaining  habitats  with  which  I  became 
acquainted  are  carefully  preserved  by  Lord  Ventry,  on  whose  property 
they  are,  and  through  whose  kindness,  and  that  of  the  Bev.  Mr. 
Anderson  of  Dingle,  I  got  directed  to  them.  The  range  of  Sihthorpia 
turopaa  is  also  well  known  to  these  gentlemen ;  and  these  species  and 
the  neighbourhood  of  their  known  habitats  I  rather  avoided,  endea- 
voaring  to  reach  the  un visited  parts  of  the  promontory. 

Continuing  my  coast  exploration,  or  rather  that  of  the  marshy 
murrough  west  of  Lough  Gill,  parallel  to  the  sea,  I  kept  along  the 
edges  of  a  most  treacherous  dyke  in  a  floating  bog  for  a  few  miles. 
It  is  the  drain  or  stream  which  runs  into  the  lake  at  the  S.  W.  corner. 
^ea^  the  lake  I  gathered  Scirpm  Bavii,  Carex  teretrtuscula,  and  Oymna- 
drnia  conopnea  in  new  localities.  All  along  the  coast  here  on  the  dry 
^ndy  pa.stures,  Asperula  cynanckica  is  the  special  feature  in  the  vegeta- 
tion. The  ray  less  Seneeio  jacohaa  (Jlosculosus)  occurs  as  usual  in  such 
places.  Along  this  most  impracticable  stream,  where  wading,  swim- 
ming, and  waDting  were  alike  unsafe,  I  gathered  Utricidaria  vulgart*, 
Rumex  hgdrolapathum,  Potamogeton  pusillus,  Potamogeton  natans  (in  its 
hog-hole  membranous-lanceolate-leaved  flowerless  variety),  Carex  vut- 
pina.  Ranunculus  lingua,  Veronica  acutellata,  and  Sparganium  simplex. 
Nearer  Femoyle,  Carex  remota,  C.  externa,  and  the  two  (Enanthes 
occur;  and  in  thickets  on  a  headland,  before  stiiking  up  Cloghane 
estnary,  I  found  Carex  fidva,  C.  Uavigata,  and  C.  pallescens.  Of  these 
pliints,  Ranuncula  lingua  is  the  rarest,  not  having  beon  recorded  from 
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the  south-western  counties,  and  is  a  scarce  plant  everywhere  in  Ire- 
land.    Here  it  occurred  sparingly. 

On  the  following  day  (Monday,  8th  July),  I  accomplished  an 
arduous  journey  round  the  coast  from  Cloghane  under  Brandon  Point 
and  Brandon  Head  to  Ballydavid  and  thence  into  Dingle.  Near  Quay 
Tillage  I  met  with  Arahis  hirsuta,  Aspertda  cynanchica,  and  Bartm 
viacosaf  where  the  coast  was  low  and  sandy;  and  in  other  places, 
Eupatorium  cannahtnum,  Agrimonia  eupatorium,  Rosa  pimpinelli folio, 
Salix  repens,  Asplenium  marinumf  and  the  pink  variety  of  Convohulta 
septum.  Car  ex  extensa  also  occurs  here  on  wet  rocky  ledges  by  the 
sea.  Where  the  coast  becomes  steeper  the  vegetation  is  composed 
chiefly  of  oak,  osmunda,  London  pride,  foxglove,  Sedum  rhodiok^ 
Hypericum  androseemum^  Silene  maritima,  Beta  maritima,  Sedum  angli- 
cum,  Scilla  nutans ,  Lastraa  eemula,  Empetrum  nigrum,  and  Eleocham 
multicaulis.  This  list  of  species  gives  a  fair  idea  of  the  flora  of  a 
south-western  headland,  a  mixture  of  Atlantic  and  mountain  plants 
descending  to  within  one  hundred  feet  of  sea  level,  where  precipitous 
storm-beaten  cliffs  barred  their  further  progress.  It  is  important  to 
notice  that  two  northern  species,  Sedum  rhodiola  and  Empetrum  nigrum, 
descend  to  sea  level  in  Kerry.  Having  rounded  Brandon  Point,  and 
while  scrambling  on  my  hands  and  knees  on  very  steep  banks  at  the 
verge  of  the  cliffs,  marked  Deelick  Point  on  the  inch  Ordnance  Ma]», 
I  gathered  the  diminutive  Ophioglossum  lusitanicum.  There  was  htrt 
but  a  small  quantity  of  it.  Subsequently  I  gathered  it  plentifully 
on  Sybil  Head,  a  similar  situation,  about  fifteen  miles  to  the  south- 
west, and  later  in  the  same  year,  near  Slieve  'League  in  Donegal.  1 
have  thus  found  it  on  two  Donegal  headlands,  Horn  Head  and  Slieve 
League,  and  two  in  Kerry,  Brandon  Point  and  Sybil  Head.  The 
majority  of  botanists  who  have  examined  my  specimens  decide  that  it 
is  true  0,  lusitanicum,  and  a  somewhat  hasty  comparison  with  types  in 
the  Kew  Herbarium  appeared  to  me  to  warrant  this  decision.  Symc, 
however,  considers  that  the  fructification  season  of  my  plant,  which 
takes  place  in  latter  summer  and  autumn,  is  against  its  being  identical 
with  the  Channel  Island  species,  which  is  fertile  in  winter,  and  reft  is 
it  to  0.  polyphyllum.  Climatic  differences  might,  however,  be  sufficitiit 
to  effect  this  discrepancy.  On  these  steep  slopes  I  found  Radiola  millf- 
grana.  Both  these  plants  were  so  minute,  owing  to  their  exposed  con- 
dition, that  had  I  been  progressing  in  an  erect  position  I  should  have 
probably  passed  them  by,  and  the  dwarf  adder's  tongue  has  to  be  cari- 
fuUy  looked  for.  A  little  farther,  and  I  again  gathered  Listera  cordatn, 
a  species  which  is  much  commoner  than  is  supposed.  I  know  of  no 
plant  which  eludes  obsei-vation  so  successfully.  If  search  be  made  on 
the  north  side  of  a  mountain  at  a  moderate  elevation  where  the  heathi  r 
is  old  and  lies  recumbent  on  a  steep,  mossy,  and  somewhat  rocky  slope, 
this  little  orchid  will  be  frequently  found.  But  the  heather  has  usu- 
ally to  be  lifted  before  it  is  visible,  and  its  known  habitats  are  gener- 
ally those  in  the  neighbourhood  of  such  localities,  where  it  is  abundant, 
and  may  have  spread  to  opener  spaces.     Just  here  I  opened  a  bay  ut 
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extreme  grandeur,  bound  on  three  sides  by  lofty  precipices,  and  with 
a  depth  and  sea  frontage  of  about  half  a  mile.  A  couple  of  squatters 
had  here  (ArraghgUn)  the  bleakest  shepherds'  homes  I  have  yet  seen ; 
no  road  or  even  track  leads  to  them,  and  there  is  no  approach  except 
over  the  Bandon  ridge,  whose  nose  I  had  now  rounded.  On  these 
headlands  by  a  brook  I  gathered  Equisetum  syhaticum,  and  in  the  most 
exposed  places  here,  as  all  along  the  west  coast  of  Ireland,  Scilla  nutans 
thrives. 

A  long  and  laborious  climb  of  several  hours'  duration,  rendered 
worse  by  a  growing  mist  of  rain  which  obscured  the  vision  in  all 
directions,  brought  me  round  Brandon  Head  at  altitudes  varying  from 
500  to  1200  feet.  At  Beenaman  (1238  feet,  Ord.  Survey),  I  gathered 
Saxifraga  htrsuta^  in  company  with  Sedum  rhodiola,  A  little 
farther  west,  on  the  face  of  some  masses  of  rock  looking  seawards,  at 
1180  feet  above  sea-level,  I  found  a  couple  of  luxuriant  plants  of 
Oryria  reniformis  on  the  neck  of  a  rocky  promontory.  This  is  not  an 
instance  of  an  alpine  species  being  carried  down  by  a  stream,  and  is  an 
unusually  low  level  for  this  plant  to  occur  at.  It  is  probably,  how- 
ever, accidental,  and  due  to  a  gale  of  wind  or  some  such  cause.  On 
the  low  coast  west  of  Tiduff,  Sedum  rhodiola  occurs  abundantly  to  sea 
level.  Along  here,  Kceleria  cristata,  Schcenus  niffricatis.  Poly  gala  de- 
prttssa  were  frequent  near  the  sea,  and  in  waste  places  a  little  inland 
on  the  lowlands  west  of  Brandon.  Bartsia  viscosa  is  the  commonest 
weed.  Here,  too,  I  gathered  the  upright  form  of  Mentha  pulegium 
in  ditches  by  the  roadside.  Along  the  road,  as  I  walked  to  Dingle, 
I  noted  Anthemh  nohilis  and  Senehiera  didyma. 

On  the  9th  I  crossed  the  Brandon  Eidge,  between  Ballysitteragh, 
and  examined  the  chain  of  lakes  on  the  eastern  side,  Lough  DufP, 
Lough  Gal,  and  others.  It  was  a  day  of  blinding  rain.  On  the  way 
up  the  western  slopes,  I  gathered  Euphorbia  hyherna;  and  above 
Lough  Duff,  Hymenophillum  iwibrigensej  Car  ex  lavigata^  Oeum  rivaUy 
Hieracium  anglicum,  and  others  of  less  interest.  In  the  lakes,  hoetes 
laemtris  occurs  ;  and  along  their  margins,  Carex  paniculata,  C.  ovalis, 
Sparganium  minimum^  and  Scirpmfluitans,  Near  Cloghane,  by  a  road- 
side rivulet,  Althsa  officinalis  grows  sparingly.  I  noted  it  elsewhere 
in  the  neighbourhood  as  a  cottage-garden  plant ;  and  it  had,  no  doubt, 
escaped  here  by  some  accident. 

On  the  10th  July  I  finally  left  Cloghane.  The  mountains  were 
enveloped  in  a  heavy  cloud,  more  and  more  aqueous  as  I  ascended. 
In  order  to  avoid  loss  of  time,  I  accepted  the  offer  of  a  moun- 
taineer I  met  on  the  way  to  accompany  me,  and  bring  me  the 
quickest  way  to  the  largest  loughs  under  Brandon  Peak  to  its  east. 
The  first  lough,  Lough  Cruttia,  lies  at  about  700  feet  above  sea 
level.  Between  it  and  Lough  Nalacken,  Sagina  suhulata  grows  in 
company  with  Saxifraga  stellaris  and  Sedum  rhodiola.  Higher  up,  at 
the  base  of  the  cliffs,  I  met  with  Juniperus  nana  very  sparingly,  and 
Plantago  man'tima.  The  surface  here  is  a  desolate  scene  of  bare  rocks 
and  boulders,  lying  on  an  equally  bare  floor  of  polished  and  ice- worn 
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grit.  I  had  put  many  leading  questions  to  my  companion  with  a 
hope  of  extracting  some  reliable  information  on  the  natural  history  of 
the  district,  and  I  may  be  excused  for  repeating  the  following : — 
"In  Lough  Yeagh,  or  the  'white  lake'  (one  of  those  which  I  had 
yisited  yesterday,  but  which,  as  is  frequently  the  case,  has  a  different 
name  on  the  map),  the  people  get  pearl  mussels.  Three  or  four  men 
went  there  lately  with  oilskiDs  and  dived  for  them.  These  come  ofE 
an  enormous  animal  called  the  'carrabuncle,'  which  is  often  seen 
glittering  like  silver  in  the  water  at  night.  This  animal  has  gold  and 
jewels  and  precious  stones  hanging  to  it,  and  shells  galore  ;  the  inside 
of  the  shells  shines  with  gold.  The  divers  hoped  to  have  caught  the 
'  carrabuncle'  himself."  This  shining  appearance  in  the  water  of  the 
Kerry  lakes  is  alluded  to  by  Smith,  who  gives  it  the  same  name, 
though  without  a  full  explanation  like  the  present.  It  is  to  be  hoped 
the  "  carrabuncle  "  will  find  its  way  to  our  new  National  Museum. 

Turning  a  deaf  ear  to  my  cicerone's  remonstrances,  and  telling 
him  to  meet  me  by  what  way  he  chose  on  the  summit,  I  made  my 
way  into  the  cliffs  by  a  somewhat  dangerous  gully,  at  about  1 650  feet 
above  level.  After  a  stiff  climb  for  300  feet,  I  came  on  the  best 
alpine  ground  in  ^Brandon,  better  than  any  on  MacGillicuddy's  Beeks. 
This  extended  for  about  400  feet  vertically,  and  contained  Saxifraga 
affinis^  Oxyria  reniformis,  Saussurea  alpina^  Cystopteris  frayilis,  Poly- 
atichum  lonchitis  (very  sparingly),  Asplenium  virids,  AlchemiUa  alpina, 
and  other  commoner  mountain  plants.  At  2500  feet  there  occurred  a 
small  patch  of  Scotch  heather.  Erica  cinerea,  an  unusual  elevation. 
These  alpines  were  abundant  on  wet  ledges  and  banks  of  broken  and 
precipitous  ground.  Having  rounded  the  head  of  this  glen  above 
Coomaknock  lakes,  I  came  out  on  the  ridge  and  followed  it  north- 
wards by  the  head  of  the  Feany  valley.  Salix  herhaeea  and  Carex 
rigida  occurred  plentifully,  and  as  usual  above  the  other  alpines,  or  at 
least  in  more  exposed  situations.  About  a  mile  and  an  eighth  north 
of  the  summit  of  Brandon  along  this  ridge,  and  close  to  the  ruins  of 
an  old  signal  tower,  I  discovered  Polygonum  viviparum,  a  high  alpine 
species,  not  known  in  Ireland  south  of  Ben  Bulben,  in  Sligo.  From 
here  I  struck  down  tlie  west  side  of  Brandon  and  walked  into  Dingle. 

On  the  11th  I  examined  the  coast  from  Dingle  westwards  round 
the  harbour  and  along  the  outer  shore  to  Ventry.  The  formation 
along  here  is  often  of  slate,  which  forms  polished  walls  and  slides,  and 
leaves  little  scope  for  plant- growth.  Between  Dingle  and  Milltown, 
by  a  road  that  would  be  a  disgrace  to  the  Desert  of  the  Exodus, 
J£ro(lium  moschatum  grows.  I  have  not  seen  this  plant  in  remoter 
sandhills  or  anywhere  except  in  obviously  suspicious  localities  in 
Ireland.  Vicia  angmtifolia  and  Lotus  major  were  noted  along  the 
ditch  banks,  and  by  Burnham  Bridge  is  a  plentiful  establishment  of 
Scrophularia  aqiuitica  at  the  mouth  of  a  brook.  Along  the  coast  here 
Lord  Ventry,  adopting  Smith's  suggestion  {Mistory  of  Kerry y  p.  180, 
note  P),  has  introduced  HippophiB  rhamnoides  for  fencing  and  binding 
together  the  sandy  soil.     It  has  not  thriven  to  such  an  extent  as  at 
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Conrtown,  on  the  east  side  in  County  Wexford,  but  it  has  spread 
Blightlj.  Carex  extensa  is  abundant  here.  Although  continually 
watching,  I  could  see  no  Atriplices  except  A,  Bahingtonii,  Near  the 
point  at  the  mouth  of  the  harbour,  opposite  Dingle,  Trifolium  medium 
is  abundant,  and  with  it  Setxifraga  umbrasa  as  a  seaside  species  on  a 
low  coast.  Having  rounded  the  point  a^zd  turned  westwards,  samphire 
becomes  frequent,  Kceleria  cristata  and  Ihstttca  sancoides,  and  a 
monstrous  form  of  Cynosurus  cristatus,  with  ovate  subpaniculate 
inflorescence.  On  the  slate  cliffs,  under  Bally macadoyle  Hill,  a  great 
breeding  place  for  shags,  I  gathered  JEupharhia  portlandica.  Kear 
Ballymore,  Habenaria  viridiSj  not  uncommon,  and  on  my  way  back  to 
Dingle  from  Ventry,  Salix  smithiana  and  Seraphularia  aquatica  oc- 
curred in  several  places.  On  the  following  day  (12th),  I  went  back 
to  Ventry,  round  the  west  side  of  the  harbour,  and  up  Mount  Eagle. 
Near  Ventry,  in  a  marsh  on  the  sands,  Carex  dioica,  Vtricularia  minor, 
and  IT.  rtdgaris  were  noted.  On  poor  upland  slopes,  east  of  Mount 
Ea^le,  Euphorbia  hyhernaf  Bartsia  viscosa,  and  liotiu  major  prevail. 
Alcktmlla  vulgaris  reaches  large  dimensions  here,  some  of  the  leaves  I 
measured  being  six  inches  across.  At  Mount  Eagle  Lough,  Isoetes 
hnutris  and  Sedum  rhodiola  represent  the  northern  species.  In 
marshy,  rushy  ground  west  of  Ventry  Harbour,  (Enanthe  pimpineU 
loiden  and  Triticum  acutum  are  common.  From  Ventry  Harbour,  I 
crossed  the  isthmus  of  bog  and  mountain  to  its  counterpart,  Smerwick 
Harbour,  on  the  northern  shore  of  the  peninsula  across  about  four 
miles,  to  Ballynagall. 

July  loth. — Followed  the  coast  line  from  Ballynagall  northwards 
and  eastwards,  round  Ballydavid  Head,  to  the  point  I  had  reached  on 
the  8th,  close  to  Ballyvoe.  Nothing  of  particular  interest  was  met 
with  until  reaching  a  sandy  bay  at  Feohanagh,  about  two  miles  away. 
Al(h<ga  officinalis  occurred  by  a  brook  between  a  cabin  and  the  sea. 
At  the  sandy  bay  in  the  southern  nook  formed  by  Ballydavid  Head, 
close  to  Feohanagh,  Trifolium  fragiferum  is  abundant,  forming  the 
sward  on  both  sides  at  the  mouth  of  a  stream ;  Kceleria  cristata  and 
AMperuk  cynanchica  also  occur  here,  and  by  the  roadside  along  the  side 
of  the  bay  north  of  Feohanagh,  Atriplex  angustifolia  and  liadiola  mille- 
grana  are  not  uncommon.  Amongst  heavy  heather,  at  about  700  feet 
above  sea  level  near  Ballydavid  Signal  Tower,  Listera  cordata  was 
a<;ain  found.  Along  the  Feohanagh  river,  about  a  mile  up,  Carex  limosa, 
AchtlUa  ptarmica,  Veronica  scutellata,  and  CSnanthe  crocata  were  the 
most  noteworthy,  and  on  the  way  back  across  the  moorland  I  observed 
Scirpus  saviif  Centunculus  minimus,  Rhynchospora  alba,  Utricularia 
minoTy  Scutellaria  minor,  and  Radiola  millegrana.  Pretty  white  varie- 
ties of  Jasione  montana  and  Prunella  vulgaris  decorate  the  banks,  and 
1  have  never  seen  Hypericum  elodes  so  abundant  anywhere.  In  the 
bed  of  the  stream  at  Murriagh,  a  squalid  group  of  hovels  near  Bally- 
nagall, Mentha  pulegium  is  very  abundant.  In  all  these  boggy  places, 
Aliima  ranunculoides  is  a  characteristic  species.  A  low,  wet  stretch 
of  ground,  in  some  places  inundated,  between  Castle  Gallurus  and  the 
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sea,  yielded  Stum  augtistifolium^  Bidens  cemua,  Eleocharis  mukicauliSf 
and  abundance  of  Blysmus  rufus. 

The  following  day  (July  Hth)  was  one  of  those  prevalent  ex- 
periences which  render  one  of  the  opinion  that  the  western  seaboard 
of  Ireland  is  unfit  for  human  habitation — a  day  of  enduring  and  ex- 
traordinarily soaking  rain.  I  continued  the  coast  line  west  from 
Gallarus  bog  to  the  western  horn  of  Smerwick  Harbour,  round  the 
Three  Sisters,  and  Sybil  Head  to  Clogher  Head.  Near  Gallarus, 
Euonymus  europaas,  Carex  teretitiscula,  C,  limosa,  C.  dioiea,  C.  externa, 
and  Poiamogtton  pectinatus  were  noted.  On  the  sands,  at  west  side 
of  harbour,  Convolvulus  soldanella.  Orchis  pyramidalis^  Rosa  pimpinelli- 
folia,  Asperula  cynanchica,  Polygonum  raii,  and  JSquisetum  palustre 
were  met  with.  On  the  eastern  side  of  the  **  Three  Sisters,"  in  steep 
overhanging  cliffs,  I  was  interested  to  observe  a  heronry.  There  ap- 
peared to  be  seven  or  eight  pairs  of  birds,  and  some  of  the  young  still 
remained  with  the  nests.  I  learned  from  a  fisherman  that  herons  had 
formerly  bred  on  the  cliffs  between  Dallydavid  and  Brandon  Head, 
but  having  had  their  nests  robbed  they  had  discovered  this  site,  which 
has  baffled  all  the  boys  of  the  country.  St.  John,  in  his  Wild 
Sports  of  the  Highlands,  notices  a  similar  case  on  wooded  cliffs  in 
Cromarty.  Where  there  is  no  timber,  these  birds  have  been  some- 
times known  to  build  on  the  ground,  but  I  know  of  no  other  instance 
of  their  selecting  bare  sea  cliffs.  The  ** Three  Sisters"  is  also  a 
breeding  station  for  greater  black-backed  gulls  and  peregrine  falcons, 
and  I  have  never  seen  choughs  so  abundant  as  here,  not  even  on  the 
coast  of  the  Rosses,  county  Donegal.  A  large  flock  of  these  birds 
kept  continually  wheeling  and  screaming  around  me,  and  I  counted 
upwards  of  a  hundred  individuals  together  on  one  occasion.  On  the 
seaward  side  of  a  low  wall  along  the  exposed  crest  of  the  **  Three 
Sisters,"  between  the  second  and  third  of  the  eminences  so  named,  I 
found  abundance  of  the  dwarf  adder's  tongue  (  0.  htsitanicum)  already 
mentioned.  No  further  species  of  interest  occurred  except  a  curious 
form  of  Centaurea  nigra,  very  stunted,  with  a  solitary  flower,  very 
vividly  coloured  and  large,  and  bearing  conspicuous  ray  florets,  at 
Doon  Point.  In  Ferriter's  Cove,  Asperula  cynanchica  maintains  its 
ground  sparingly,  but  the  flora  of  this  exposed  and  storm-swept 
extremity  is  very  scanty.  In  this  sandy  bay,  Convolvulus  soldafiella, 
Salsola  kali,  Cakilc,  and  Beta  occur ;  and  here  I  struck  across  country 
back  to  Ballynagall,  as  marked  on  the  map,  Ballydavid  as  called  on 
the  spot.  On  the  way  near  Ballyferriter,  I  gathered  Stachys  arvemis 
in  several  places,  and  Pimpi?iella  magna  along  ditch  banks  by  the 
road,  both  local  species,  but  already  recorded  from  Kerry. 

July  15th. — Having  rowed  a  curragh  across  to  the  south-west 
comer  of  Smerwick  Harbour,  I  explored  the  hills  behind  Ballyferriter, 
and,  striking  across  Croaghmartin,  took  up  the  coast  line  at  Cloghir 
Head,  which  I  followed  right  round  Dunmore  Head,  lying  abreast  of 
the  Blasquets  at  the  extreme  west  of  Ireland.  From  here  the  coast 
wends  east  round  Slea  Head,  where  the  magnificent  scenery  is  dis- 
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figured  by  an  unfinishedy  ill-engineered,  and  unnecessary  road  cutting, 
which  is  balanced  on  the  vertically-placed  edges  of  the  slate  forma- 
tion, so  that  it  is  ever-toppling  over  and  sliding  outwards  into  the 
sea.  No  doubt  Nature  will  eventually  assert  and  restore  her  beauty. 
Along  this  coast  there  are  no  plants  of  interest.  The  springy  sward  is 
composed  chiefly  of  stunted  phanerogams  closely  adpressed  to  the  ground. 
The  air  is  bracing  in  the  extreme,  there  being,  as  I  felt,  a  marked 
difierence  in  favour  of  Smerwick  Harbour  and  the  northern  side  as 
compared  with  Dingle.  The  cliff  scenery  is  bold  and  rugged,  but 
neither  precipitous  nor  grand,  and  is  the  haunt  of  those  fowls  which 
breed  mostly  on  shelving  rocks,  such  as  the  oystercatcher,  whose 
noisy  and  varied,  loud  and  breathless  song,  resounded  above  the  surge. 
The  flattened  sod  in  the  most  exposed  places  consisted  of  JEtiphrasia 
offictHalis,  EleochariB  muUicaulis,  and  £.  palustris,  Salix  repens,  MoUnia 
cterukay  Thymus  serpyUumt  Fotentilla  tormentilla,  Amieria,  Hydro- 
eotyUy  Anagallis  tenella^  Rumex  acetosella,  and  Sedum  any li cum.  At 
Bunmore  Head  I  meditated  a  swim  to  the  Blasquets,  about  an  English 
mile,  but  the  current  appeared  impracticable.  Near  here  I  noticed 
Senebiera  coroncpuSf  which  is  rare  in  the  west. 

On  the  16th  I  left  Ballynagall,  and  crossing  east  by  Kilmalkedar 
I  examined  Ballinloghig  Lough  or  Crawley's  Lake,  as  it  is  called  in 
the  country.  On  old  walls  about  Kilmalkedar  I  gathered  some  in- 
teresting Scolopendrium  sports,  and  close  by  the  beautiful  little  ruined 
church  Scrophtdaria  aquatica  was  again  met  with.  At  the  lake,  with 
commoner  plants,  occurred  Cladium  mariscus,  Scutellaria  minor,  Spar^ 
yanium  simplex,  and  Utrictdaria  minor.  At  Ballinloghig  Anthemis 
nobilis  is  very  common.  From  here  I  went  up  the  glen  east  to 
Gearhane,  in  order  to  get  the  westward  elevations  of  plants  in  the 
middle  portion  of  the  range,  and  crossed  down  to  the  lakes  and  swamps 
at  the  base  of  Connor  Hill,  chiefly  to  look  for  Rhynchospora  fusca, 
which  I  failed  altogether  to  find.  Along  the  southern  margin  of 
Lough  Gral,  I  met  with  Sparyanium  minimum,  Carex  pallescens,  and 
Eieracum  vulyatum  in  one  place  very  sparingly.  Hymenophyllum  tun- 
hriyense  was  seen  several  times  in  the  day.  In  the  evening  I  made 
my  way  into  Dingle,  where  I  had  a  visit  from  the  Rev.  Mr.  Anderson, 
who  kindly  gave  me  some  information  about  the  ferns  and  rarities  of 
the  district. 

On  the  17th,  a  long  and  weary  day's  work  brought  me  round  the 
coast  by  a  lofty  and  steeply-sloping  series  of  headlands  to  Annis- 
caul.  Near  Dingle,  at  the  mouth  of  the  harbour,  cormorants  and 
black  guillemots  have  nesting  places.  Here  I  searched  unsuccessfully 
for  Carex  punctata,  formerly  gathered  by  Mr.  Oliver ;  Erodium  mos- 
ehatum  occurs  close  by.  On  rounding  the  outer  point  into  Trabeg,  I 
came  to  low,  sandy  banks,  which  looked  promising.  I  gathered  here 
Arahis  kirsuta,  and  with  it  Arahis  ciliata.  Of  the  latter  I  have  no  doubt, 
bat  owing  to  the  abominable  inconveniences  I  met  with  at  Anniscaul, 
my  specimens  of  the  day  were  all  lost.  A  little  further  up,  Euphorbia 
portkmdiea  was  again  met  with,  and  in  the  wide  tract  of  rushy  and 
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tide-riven  alobland  at  the  head  of  the  estuary  (Enanthe  hchtMlii, 
Blysnms  rufm,  and  Carex  extensa  are  common.  Asperula  cynanckica  baa 
disappeared  on  this  shore  of  the  promontory.  On  the  east  side  of  the 
estuary,  in  corn-fields  by  the  cosist,  occurred  Scandix  peeten-renerig, 
Stachys  arvenstn,  and  SiUne  anylica,  the  latter  abundantly.  The  dis- 
tribution of  Schcmus  nigricans  is  curious,  salt  marshes  and  mountain 
uplands  beinp^  its  favourite  haunts.  Senecio  sylvaticus  was  first  met 
with  at  Bull's  Head,  where  I  looked  on  one  of  the  loveliest  views  of 
mountain  and  sea  I  ever  beheld.  MacGillicuddy's  Reeks  were  clear 
from  end  to  end,  although  Brandon,  as  is  frequently  the  case,  was 
clouded.  At  Mioard  there  is  an  interesting  old  castle  and  a  narrow 
estuarine  flat  between  stoep  hills  of  most  unusual  appearance — a  sort 
of  winding  fiord  a  few  feet  above  sea  level,  about  a  mile  and  a-half 
long  and  a-quarter  of  a  mile  wide,  with  a  boundary  of  sheer  and 
steep  hills,  and  filled  with  impassable  bog,  bog-plants,  and  aquatic 
fowls.  The  plants  were  not  rare,  and  I  went  out  as  far  as  possible 
from  one  tussock  to  another  of  Carex  pafiiculata  without  meeting  any 
novelty.  The  contrast  between  the  dry  slopes  and  the  level  bog  is 
here  so  remarkable  as  to  give  one  the  idea  of  an  attempt  at  artificial 
reclamation. 

On  the  18th  I  was  again  doomed  to  disappointment.  I  made  a 
desperate  effort  to  verify  the  only  Irish  habitat  of  Lathyrus  maritimus 
at  Inch  Point.  It  was  desperate,  because  a  wearier  trudge  than  that 
round  Inch  Point  I  have  seldom  undertaken — amongst  endless  sand- 
hills and  in  a  blazing  sun.  But  there  was  neither  vetch  nor  pea 
at  Inch  Point.  The  original  record  comes  from  ,  Smith's  Kerry ^ 
perhaps  the  most  unreliable  authority  on  Irish  botany  that  is  ever 
quoted  from,  or  it  might  be  fairer  to  say  "unintelligible,"  for  no 
doubt  in  his  records  he  often  alluded  to  plants  known  to  himself 
whose  identity  we  cannot  determine.  In  this  instance,  besides  the 
record  of  Pisum  maritimum,  '*  on  the  south  point  of  Inch  Island  in 
the  bay  of  Castlemaine  in  considerable  quantities,"  there  is  also  at 
p.  174  (ed.  1756),  another  and  bewildering  statement,  "  towards  the 
southern  point  of  the  island  (as  it  is  called,  although  properly  an 
isthmus),  considerable  quantities  of  white  peas  grow  spontaneously, 
the  seed  of  which  was  probably  scattered  here  by  some  shipwreck." 
Now  the  flowers  of  Lathyrus  maritimus  are  purple.  I  cannot  learn 
that  the  plant  has  ever  been  gathered  here  since  Smith's  time,  but 
Mr.  More  is  of  opinion  that  the  habitat  is  correct.  The  plant  appeared 
in  a  collection  bought  by  my  friend  Mr.  Barrington  from  a  cosistguard 
of  the  place.  He  informs  me  it  is  labelled  *' Sandhills,  Killorglin 
Bay,  1845."  This  points  to  a  difiPerent  locality,  since  Killorglin  is  on 
the  opposite  or  south  side  of  Dingle  Bay,  about  ten  miles  from  Inch 
in  a  south-easterly  direction.  I  went  right  round  the  isthmus  and 
scoured  the  point  carefully,  but  without  success.  I  noted  I%rincia 
hirtdf  Euphorbia  par  alias  ^  E.  partlandica,  Oentiana  campestris^  and  in 
ditches  near  the  mainland  Zycopus  europaus.  From  here  I  made  my 
way  into  Tralee,  as  the  coast  became  low  and  cultivated,  and  devoid  of 
botanical  interest. 
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My  obseiTations,  in  addition  to  those  of  previous  observers,  would 
place  the  flora  of  this  district  at  510  species,  which  is  just  equal  to 
that  of  Innishowen,  a  peninsula  of  about  the  same  size  in  Donegal.^ 
I  am  not  now  proposing  to  enumerate  all  the  species  observed  in  a 
limited  visit  like  the  present;  but  with  a  view  to  bringing  out  the  salient 
points,  I  will  briefly  analyse  the  flora  into  its  groups  as  given  by 
Watson : — 

The  alpine  plants  of  Brandon  (for  the  rest  of  the  peninsula  adds 
none)  are — 

Alchemilla  alpina,  Oxyria  reniformis, 

Sedum  rhodiola,  Salix  herbacea, 

8axifraga  stellaris,  Juniperus  nana, 

S.  hirta  et  vars,  Carex  rigida, 

Saussurea  alpina,  Polystichum  lonchitis, 

Hieracium  anglicum,  Asplenium  viride, 

Polygonum  viviparum,  Isoetes  lacustris ; 

four  more  than  I  gathered  on  the  Eeeks  in  1881.     A  few  of  these 
cannot  be  correctly  termed  alpine  in  Ireland. 

The  northern  plants  found  in  the  peninsula  are — 

Sagina  subulata,  Listera  cordata, 

Antennaria  dioica,  Potamogeton  nitens, 

Hieracium  vulgatum,  Blysmus  rufus, 

Lobelia  dortmanna,  Eleocharis  uniglumis, 

Pinguicula  vulgaris,  Carex  dioica, 

Empetrum  nigrum,  C.  limosa ; 

while  of  Watson's  Atlantic  type  occor — 

Viola  curtisii,  E.  paralias, 

Erodium  moschatum,  E.  portlandica, 

Sedum  anglicum,  Bhynchospora  fusca, 

Cotyledon  umbilicus,  Lastraea  oemula, 

Crithmum  maritimum,  Adiantum  capillus-veneris, 

Barteia  viscosa,  Hymenophyllum       tunbri- 
Bibthorpia  europsea,  gense, 

Pinguicula  lusitanica,  H.  wikoni. 
Euphorbia  hybema, 

To  which  may  be  added  a  few  extreme  members  of  the  Atlantic 
group— 

Saxifraga  geum  et  hirsuta,  Trichomanes  radicans, 

8.  umbrosa,  Carex  punctata. 

Pinguicula  grandiflora, 

1  Vide  **  On  the  Flora  of  Innishowen,  Co.  Donegal,*'  by  H.  C.  Hart,  Journal  of 
Botany,  1883. 
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Of  this  latter  group,  a  few  more,  such  as  Carum  vertieillatum^  and 
Scirpus  saviij  probably  occur  also. 

I  will  now  give  a  table  of  the  altitudes  at  which  the  moantain 
species  reach  their  upper  and  lower  limits.  I  have  already  given  an 
account  of  the  altitudinal  range  of  plants  in  the  McGillicuddy's  Reeks, 
which  has  been  published  {Proceedings,  vol.  iii.  p.  573).  Brandon,  al- 
though lower  and  much  less  extensive,  and  apparently  le88>adapted  as 
a  home  for  alpine  plants,  has  a  larger  variety  than  the  Beeks,  and  its 
proximity  to  the  sea  modifies  the  range  of  a  few.  This  is  probably 
due  to  its  undoubtedly  wetter  climate,  the  outer  prominence  catching 
and  condensing  much  moisture  which  would  otherwise  reach  the 
Beeks,  and  the  moister  saline  atmosphere  at  its  base,  which  to  a  slight 
degree  assimilates  the  conditions  for  plant-life  of  ocean  and  alpine 
clifPs.  Moreover,  the  whole  peninsula  is  much  more  exposed  to  winds, 
currents,  drift,  and  other  northern  influences  than  the  rest  of  Kerry, 
to  which  it  acts  as  a  sort  of  screen  or  shelter,  a  position  which  has 
rendered  it  originally  more  likely  to  be  peopled  by  invaders  from  the 
north,  and  now  better  fitted  to  enable  their  descendants  to  maintain 
their  lingering  and  precarious  tenure.  It  should  be  noted  also  that 
the  alpine  plants  of  Brandon  only  exist  where  entirely  free  from  west 
and  south-west  winds. 

In  the  following  table,  the  commoner  lowland  plants  which  ascend  the 
mountains  are  not  included,  except  when  they  occur  at  a  greater  elemtim 
than  they  do  on  Mac  Gill i cuddy* s  Peeks  {yide  Proceedings,  vol.  iii.  p.  577, 
1882).  A  few  notes  of  heights  are  extracted  from  a  short  Paper  of 
mine  on  "  Mountain  Plants  in  Kerry,"  Journal  of  Botany,  June,  1882, 
where  I  have  given  an  account  of  the  flora  of  the  Caherconree  or  Slieve 
Mish  range. 

Brandon  summit,  3127  feet. 

Cerastium  triviale,  Link.  Luxula  campestris,  D.G. 

Campanula  rotundifolia,  Linn.  Poa  annua,  Linn. 

Jasione  montana,  Linn. 

Brandon  Cliffs  (looking  north-east),  3000  feet. 

Alehemilla  vulgaris,  Linn. 

Saxifraga  umhrosa,  Linn.  To  sea  level  in  many  parts  of  the  penin- 
sula. 

S,  decipiens,  Sm.     To  2450  feet  between  Brandon  and  Brandon  Peak. 

Sedum  rhodiola,  D.C.  To  sea  level  between  Brandon  Head  and 
Ballydavid  Head;  occxirs  also  on  Mount  Eagle,  Benooskey,  Gahir«> 
conree,  &c.,  and  at  intermediate  heights  on  western  slopes. 

Oxyria  reniformis,  Hook.  To  2000  feet  above  Lake  Kalacken,  and  at 
1150  feet  on  Brandon  Head. 

Carex  rigida,  Good.  At  2500  feet  at  Caherconree,  2200  on  Slieve- 
anea,  2400  on  Benooskey ;  lower  limit  at  2020  on  Slieveanea. 

Cystopteris  fragilis,  Bemh.  Also  at  2650  feet  on  Caherconrey ;  lower 
limit  at  2000  feet  above  Lake  Kalacken. 
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2850  feet. 

Saxifra^0  gtellaris^  Linn.  Also  at  2650  feet  on  Benooskey  and  Caher- 
conrec ;  common,  and  occurs  at  850  feet  at  Cruttia  Lake,  and  at 
1150  on  western  side  of  Brandon  above  Ballinloghig,  quite  non- 
alpine  situations. 

Armeriu  nuiritimay  TVilld.  To  2000  feet  above  Lake  Nalacken  ;  also 
at  2500  feet  on  Benooskee  and  Caherconree ;  soon  vanishing  till 
near  sea  level. 

La*traa  ahbreriata,  B,  C.  and  Z.  dilatata^  Fresl. 

Brandon,  Head  of  Feany  Valley  (cliffs  looking  north-east), 

2800  feet. 

AUhemilla  alpina^  Linn.     Also  at  2250  feet  below  Brandon  Peak 
lower  limit  at  2200  feet  above  Lake  Nalacken. 

Brandon,  above  Lake  Kalacken  (cliffs  looking  east), 

2700  feet. 
Chrysotplenium  oppoiitifolium^  Linn. 

Brandon  ridge  (between  Brandon  Peak  and  the  summit), 

2650  feet. 

Gevan  rivaU,  Linn.     ISot  unfrequent  lower  down. 

Taraxacum  dens-leonis,  Desf.     And  at  2200  feet  above  Lake  Nalacken. 

Melampyrum  pratewte^  Linn. 

Valeriana  officinalis^  Linn. 

Caherconree  (cliffs  looking  east),  at  2650  feet. 

Cofhlearia  offieinalisy  Linn. 

Sedum  anglicum,  Huds.     And  at  1900  feet  at  Slieveanea  and  Connor 

Hill. 
Saxifraga  geum,  Linn.     At  1900  on  Slieveanea,  and  common  lower; 

var.  hirsuta  occurs  at  1650  on  Brandon  above  Lake  Nalacken. 
Scahiosa  tiiccisa,  Linn.     And  at  2300  feet  on  Brandon. 
Primula  vulgaris,  Huds.     And  at  2350  feet  on  Brandon. 
Salix  herhacea,  Linn.     2500  on  Benooskey,  and  on  Pierasmore,  north 

of  Brandon  ;  lower  limit  at  1900  feet  on  Slieveanea  and  Connor 

Hill. 
Carezjlara,  Linn.     And  at  2200  feet  on  Brandon. 
Poa  pratensis,  Linn. 
Saxifraga  affinis,  Don.     And  at  about  this  height  on  Brandon  to  1950 

above  Lake  Nalacken. 
Aihyrium  JUiX'fismina,  Roth. 

2550  feet. 
Ozdlii  acetosella,  Linn. 
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Benooskey,  2500  feet. 
Antennaria  dioica,  GoBit.     Sparingly,  and  not  seen  elsewhere. 

Brandon  (cliffs  looking  east  above  Lake  Nalacken), 

2500  feet. 

Polygala  depressa,  Wend. 

Urica  cinerea,  Linn.     Not  abundant  for  about  500  feet  lower ;  occurs 

at  2300  on  Benooskey. 
Carex  piJulifera^  Linn.     Usually  ceases  at  about  1500  feet  when   C. 

pulicaris  begins  to  be  frequent. 
Asplenium  trichomaneSf  Linn. 

Brandon  (between  Brandon  Peak  and  the  summit), 

2450  feet. 

Pinguicula  vulgaris^  Linn.     Also  at  2100  feet. 

Polystichum  lonchitts,  Roth.     Also  sparingly  in  Feany  Valley  at  about 

2000  feet. 
Hymenophyllum  um'laterale,  Willd.     Frequent  lower  down. 
Asplenium  viride,   Huds.      Lower  limit   at  2100  feet   above    Lake 

Kalacken. 

Brandon,  above  Lough  Kalacken  (cliffs  looking  east), 

2380  feet. 

Saussurea  alpina,  D.C.     Abundant  here  to  2000  feet ;  not  seen  else- 
where on  Brandon. 
Orchis  maculata,  Linn. 

Pierasmore  ridge,  north  of  Brandon,  2380  feet. 

Pellt8  perennis,  Linn. 

Achillea  millefolium,  Linn. 

Plantago  lanceolaia,  Linn. 

Polygonum  viviparum,  Linn.,  the  only  locality  for  the  alpine  bistort. 
Carex  rigida  and  the  tufted  Saxifrage  also  occur  to  keep  it  com- 
pany. Its  lowland  neighbours  probably  reached  this  unusual 
altitude  by  the  old  track  close  by  to  a  ruined  signal-tower. 
Plantago  lanceolata  also  obtains  at  2200  feet,  above  Lake  Kalacken, 
and  1950  on  Breenabrock. 

Brandon  Peak,  2000  feet. 
Juneui  supinus,  Moench. 

Beenabrock,  1950  feet. 
Veronica  officinalis,  Linn. 
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fienooskey,  1900  feet. 
P^us  aueuparia,  Gaert. 

Brandon  (above  Lake  Nalacken),  1850  feet. 

Cmrex  tufyaris.  Fries.     A  variety  witli  sooty  black  glumes  occurs  on 

Brandon,  above  Lake  Nalacken,  at  1870  feet. 
Lfi^traa  cemulaj  Brack. 

Benooskey,  1800  feet. 

Tinguieula  grandiflora^  Lam.     Erequent  at  lower  elevations. 
Ei.'^p^trum  nigrum,  Linn.     At  about  the  same  height  on  Connor  Hill, 
and  near  sea  level  on  Brandon  Head. 

Connor  Hill,  1700  feet. 

Sihthorpia  europtM,  Linn.     And  in   several  places  between  Castle- 
gregory  and  Brandon  (Rev.  T.  Anderson). 

Benooskey,  1650  feet. 
Trifolium  repens,  Linn. 

Brandon  (above  Lake  Nalacken),  1650  feet. 

Sagina  suhuktUi,  Wimm.     To  Lake  Cruttia  at  850  feet.     Only  locality 

in  the  county  Kerry. 
Jvniperus  nana,  Linn.     Very  rare  here,  and  not  seen  elsewhere  on  the 

Kerry  mountains. 
Pi^ris  aquUina,  Linn.     Not  common  on  Brandon. 

The  same  at  1500  feet. 

C^rex  pulicaris,  Linn.     Common  at  lower  levels  at  about  800  feet ; 

then  more  local. 
Lyf^podium  selagoy  Linn.    Frequent  for  a  few  hundred  feet  lower 

down,  and  at  about  this  altitude. 

Benooskey,  1500  feet. 
UUx  gallii.  Planch. 

The  same  at  1450  feet. 
Zrira  tetralix,  Linn. 

Lough  Adoon,  near  Slieveanea,  1450  feet. 

Cvexftdta^  Good.  ( C,  Sonsehuehian^f  Hoppe).     Also  by  Lough  Duff 
and  in  Feany  Yalley. 

2  1)  2 
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Benooskey,  1400  feet. 
Schxnus  niyricans,  Linn.     Ck)mmon  lower  down. 

Feany  Valley,  Brandon,  at  1300  feet. 

Jlieranum  anglicum.  Fries.     Very  scarce  Here,  and  not  seen  above;  at 

700  feet  on  Gearhane. 
JTedera  helix,  Linn. 
Prufiella  vulgaris,  Linn. 
Listera  cordata,  K.  Br.     Also  on  Ballydavid  Head  and  Brandon  HeaJ 

at  lower  levels. 

Lough  Barrot  (near  Slieveanea),  1280  feet. 

Lobelia  dortmanna^  Linn.     In  most  of  the  larger  mountain  lakes  at 

lower  levels. 
Myriophyllum  alternijlorum,  D.C.     In  all  the  lower  mountain  lakes. 
Litorellu  lacuMris,  Linn.     Common  in  the  lower  mountain  lakes. 
Folygonum  nafans,  Linn.     Abundant  below. 
Jietida  alba,  Linn. 
Isbetes  laciistris,  Linn.     Also  in  Lough  Duff,  Mount  Bagle  Lake,  &c. 

Brandon,  Lake  Nalacken,  1250  feet. 

Plantago  tnarifima,  Linn.      Probably  occurs  higher,  but  I  did  iioi 
meet  it. 

Brandon,  Ballinloghig,  at  1100  feet. 
Lathyrui  macrorrhiziu,  Wimm. 

Brandon,  Feany  Valley,  1000  feet. 

Sanicula  europiea,  Linn.     Common. 

Myrica  gale,  Linn.     Common  below  on  the  moorlands. 

Eleocharis  multicaulis,  Sm.     Abundant,  ^d  characteristic  of  wet  nils, 

&c.,  lower. ' 
Hymenophyllum  tunbrigensey  Sm.     Frequent  lower  down. 
{IVichomanes  radicans,  Sm.     About  the  upper  limit  of  the  Eillamej 

fern). 

Brandon,  Ballinloghig,  at  1000  feet. 
Geranium  robertianum,  Linn. 

Benooskey,  700  feet. 

Hypericum  elodes,  Linn. 
Ehynchospora  alba.  Vail. 

Gearhane  (Brandon),  700  feet. 

Asplenium  adiantiim-nigrumf  Linn. 
Carex  Imvigata,  Sm. 
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Mount  Eagle,  700  feet. 

RHbuifrtUicosM,  var.  villicaulis,  west  and  north. 
L>fm  major.  Scop. 
E^ph^rhia  hyhema,  Linn. 

Up  to  this  height,  on  Brandon  and  elsewhere,  occurred  also — 

Hypericum  androseemum,  Scirpus  fluitans, 

Hclosciadium  inundatum,  Carcx  sylvatica, 

Bartsia  viscosa,  C.  ovalis, 

Habenana  chlorantha,  Arundo  phragmites, 

Sparganium  minimum,  Equisetum  limosum. 

It  must  be  borne  in  mind  that  many  common  plants  are  omitted 
from  the  foregoing  list,  because  they  are  species  which  occur  on  all 
Iri^h  mountains,  and  their  yertical  range  in  this  district  has  been 
already  exhibited. 

With  regard  to  the  Saxifrages  of  Brandon,  the  form  8.  eaapitosa 
iLian.)  does  not  occur,  nor  were  any  specimens  gathered  approaching  it 
Etarly  so  closely  as  those  from  Connemara  of  last  year.  The  commonest 
form  of  Brandon  is  S.  deeipiem^  Sm.  in  the  higher  alpine  situations ; 
lower  down  and  in  richer  ground  this  varies  into  8.  ajlnisj  Don. 
True  S.  hypnoideSy  nor  its  closest  ally  <S.  sponheimica,  do  not  occur. 

II. 

The  Knockmeildown  and  Gommeragh  mountains  lie  in  the  northern 
portion  of  the  county  Waterford,  the  former  on  the  western  boundary 
«.d  partly  in  Tipperary,  the  Commcraghs  east  and  north  of  these  lie 
eDtirely  in  Waterford. 

1  risited  these  mountains  in  1882  and  again  in  18S3.  Both  groups 
lie  in  District  II.  of  the  Cyhele  Hihernica.  The  Knockmeildown, 
which  rise  to  a  height  of  2609  feet,  are  monotonous  in  aspect,  and 
liive  little  interest  for  a  botanist.  The  Commcraghs  are  picturesque 
in  the  extreme,  and  well  worth  a  visit.  They  consist  chiefly  of  an 
elevated  plateau  broken  down  on  all  sides  in  steep  and  frequently 
inaccessible  precipices,  with  many  lakes  nestling  in  the  Cooms,  which 
gije  their  names  to  the  group,  at  their  bases.  The  highest  point  is 
2-^97  feet.  Both  ranges  are  composed  chiefly  of  sandstone  and  con- 
glomerate of  Old  Red  Sandstone  Period,  shales  and  slates  of  Silurian 
age  occurring  sparingly. 

These  mountains  lie  within  a  short  distance  of  the  Galtees,  which 
are  some  four  hundred  feet  higher;  they  are  from  ten  to  twenty 
ailcii  south  of  this  range,  and  lie  in  the  same  latitude  as  Brandon, 
ahimt  two  degrees  westwards.  An  account  of  the  botany  of  the  Galtt^e 
^'•untains  has  been  already  given  by  me  {Proceedings ^  vol.  iii.  p.  392). 
tale*  affording  some  additional  information  or  iliu:itratiou,  I  have 
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omitted  the  re-enumeration  of  those  ubiquitous  lowland  species  which 
ascend  to  the  summit  of  all  mountain  ranges  in  Ireland. 

These  mountains  did  not  seem  entitled  to  any  very  detailed  exami- 
nation, and  I  did  not  do  much  more  than  satisfy  myself  with  re^anl 
to  their  alpine  flora,  and  the  range  of  the  more  constantly  limited 
species,  as  well  as  note  unusual  occurrences.  The  scarcity  or  absence 
of  Erica  ietralix  is  noteworthy. 

The  alpine  species  are — 

Sedum  rhodioldf  Salix  herhacea, 

Saxifraga  stellarin^  Carex  rigida, 

Hieracitmi  anglicum,  I»6eU»  lactutris. 
Vaccinium  viti»  idiea, 

Of  Watson's  northern  type  are — 

Saxifraga  nponheimica^  Empetrum  nigrum^ 

Crepis  paludosa,  Liitera  cordata  ; 

Pinguicula  vulgarity 

while  Saxifraga  umhrosa  finds  here  its  most  eastern  British  station. 
Most  of  these  have  not  been  recorded  from  the  mountains  of  this 
county  before.  ITieracium  anglicum,  Listera  cordata,  Carex  rigida,  aud 
Isbetes  lacustris  are  new  to  the  district. 

Table  of  heights  to  which  mountain  plants  ascend  on  the  Kno(k- 
meildown  and  Commeragh  mountains,  county  Waterford,  arranged  in 
descending  order. 

Knockmeildown  mountain,  2600  feet. 

Saxifraga  umhrosa,  Linn.  To  2080  feet ;  on  Commeraghs  from  2200 
to  1100  feet  below  Coumshingaun  Lough,  and  500  feet  east  ot 
Coumduala  Lough. 

The  same,  2530  feet. 

Saxifraga  sponheimica,  Gm.  To  2450  feet ;  on  Commeraghs  from 
1200  to  1100  feet  below  Coumshingaun  Lake. 

Campanula  rotutidifolia,  Linn. 

Salix  herhacea,  Linn.  Scarce  here  ;  abundant  on  Commeraghs,  espe- 
cially on  clitfs  looking  north  around  the  southern  skirts  of  the 
Stilloge  coom,  at  2100  feet;  2050  feet  above  Coumshingaun 
Lough. 

Poa  annua,  Linn. 

Hymenophyllum  unilaterale,  "Willd.  To  about  2000  feet;  on  the 
Commeraghs  more  common,  2150  tx)  1000  feet  below  Coum- 
shingaun Lough. 

The  same,  2450  feet. 

Empetrum  nigrum,  Linn.  To  2000  feet  west  of  Bay  Lough  ;  2150  in 
Commeraghs  above  Stilloge  Lakes,  and  2300  above  Coumshingaun 
Lake. 
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Cmr€x  rigida^  Good.  Scarce  here ;  abundant  on  the  Commeraghs  at 
2100  to  2200  above  Stilloge  Lakes,  and  at  2050  above  Coum- 
shingaun  Lake. 

Commeraghs,  2450  feet. 

Lycopodium  selago,  Linn.  And  at  2000  feet  west  of  Baj  Lough, 
Knockmeildown. 

Commeraghs,  2300  feet. 

CaUuna  vulgaris,  Salisb. 

Faceinium  myrtilluSy  Linn. 

Jasiane  numtana,  Linn.     South  of  Stilloge,  scarce. 

Zeontodan  autumnalis,  Linn.     Common  at  lower  elevation. 

Enopkarum  raginatum,  Linn. 

Nartheeium  ossifragum,  Linn. 

LiBoda  sylvatica,  Beck. 

X.  eampMtris,  D.C. 

Junew  squarrosus,  Linn. 

Car  ex  binertts,  Sm. 

Enockmeildown,  2180  feet. 

Orchis  maculata,  Linn. 
AiraflexuMa,  Linn. 

Commeraghs,  2150  feet. 

Vaccinium  viiia  idaa,  Linn.      Cliffs  looking  north  above  the  Stilloge 

Lakes,  the  most  southern  locality  in  Ireland. 
PedictUaris  sghatica,  Linn. 
Melampyrum  pratenMf  Linn. 
Carex  piltUi/era,  Linn. 

Knockmeildown,  2060  feet. 

Erica  einsrea,  and  at  2000  feet  at  head  of  Eiver  Tay,  Commeraghs. 

Commeraghs,  2000  feet. 

Ranunculus  r^ens,  Linn. 

R.  acris,  Linn. 

Angelica  syhestris,  Linn. 

Saxifraga  stellaris,  Linn.     And  at  1420  feet,  eastwards  from  Coum- 

doala  Lough. 
Videriana  officinalis,  Linn. 
Taraxacuffi  dens-Uonis,  Desf . 

Knockmeildown,  1930  feet. 
Pyrus  aucupariOf  Goort,     In  several  places  on  ranges  lower  down. 
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Commeraghs,  1900  feet. 

Sedum  rhodiohy  D.C.     Cliffs  above  Coumshingaun  Lake. 

ChryMsplenium  appoiiti/olium,  Linn.     East  of  Coumduala  Lake. 

Cr^pis  paludosa,  Moench.  With  the  last,  and  again  at  1420  feet; 
also  by  the  Tay  river  lower. 

Hieracium  anylicum,  Fries.  Cliffs  above  Coumshingaun  Lake;  only 
locality. 

Hhinanthus  crista-galU,  Linn.     Casually  transported. 

Cyitopteris  fragilia,  Bernh.  Cliffs  above  Coumshingaun  Lake ;  only- 
locality. 

Aspl&nium  tr%ch<miane9,  Linn.     Frequent,  and  taking  the  place  here  of 

A.  viride. 
Poly  podium  vulgar e^  Linn. 

Commeraghs,  1800  feet. 

Listera  cordata,  R.  Br.  Slopes  looking  north  above  old  road  between 
Coumduala  and  Coumgorra ;  also  at  1350  feet  above  Coum- 
shingaun Lake  on  north-looking  slopes,  and  at  1030  feet  at  Bay 
Lough  in  Knockmeildown. 

Commeraghs,  1760  feet. 

Hypericum  pulchrum,  Linn.     Coumshingaun. 

Oxalis  acetosella^  Linn. 

Solidago  virgaurea,  Linn.     Near  Coumduala  Lake. 

Commeraghs,  1720  feet. 
Pteris  aquilina,  Linn.     Upper  limit  on  Knockmeildown,  1650  feet. 

Commeraghs,  1540  feet. 

Ziiorella  lacustris,  Linn.     Coumduala  Lake. 
Isoetes  lacuatriSy  Linn. 

Knockmeildown,  1480  feet. 
Ulex  gallii,  Planch. 

Commeraghs,  1470  feet. 

Stellaru  holontea,  Linn.     Coumshingaun. 
Lychnis  JloS'Cuculi,  Linn.     Coumduala. 

Commeragh,  1420  feet. 

Lychnis  diurna,  Sibth. 
Cotyledon  umhilicm,  Linn. 
Epilohium  montanum,  Linn. 
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Knockmeildown,  1330  feet. 

BarUia  od<mtites,  Huds. 
Diptalu  purpureay  Linn. 

Commeraghs,  1250  feet. 

Eanunetdui  keterophyllus,  Sibth.     Coumshingaun,  by  the  lake. 

R.  tricophyllwy  Chaix. 

Sedum  anglicum,  Huds. 

Alchemilh  arventis.  Scop. 

Pepiis  portula,  Linn. 

Rumex  ohtmifoh'tu,  Linn. 

Scirpus  setaeeus,  Linn. 

Knockmeildown,  1230  feet. 

Laifraa  amula^  Brack.    Above  Clogheen  road  on  its  west  side ;  Comme- 
ragb,  below  Coumduala,  at  700  feet. 

Xnockmeildown,  1130  feet. 

Polygala  vidgaris,  Linn.     Above  Bay  Lough. 

lidcM  lanatus,  Linn. 

Triodia  decumhens,  Beauv. 

Varex  panicea,  Linn. 

('.  pant'culata,  Linn. 

BUihnum  bareale^  8m. 

Knockmeildown,  1000  feet. 

Vicia  septum,  Linn.     Bay  Lough. 

Lathyrm   ttiacrorrhizus,  'Wimm.      South   slopes  north-east  of  Mount 

Melleray. 
Loftis  major.  Scop.     Bay  Lough. 
C<iUitrieh€hamtilata,'Kutz,    „ 

^enyantkes  trifoUata.     Above  Mount  Melleray  to  tlie  north-east. 
Rwi^x  nemarasa,  Schr.  „  „ 

Qttfrcus  robur,  Linn.     Above  Mount  Melleray. 
^pnrganium  minimum,  Fries.     Bay  Lough. 
hAamogeton  tiatans,  linn.  ,, 

Omunda  regalis,  Linn.     Above  Mount  Melleray. 

^.B. — At  this  elevation  cultivation  appears  on  the  southern  slopes 
of  Knockmeildown. 

Commeraghs,  700  feet. 

Broura  roiundifolia,  Linn.     By  Coumduala  stream. 
^f/pericum  elodes,  Linn.  „ 

i^inguimla  vulgaris,  Linn.  ,, 

Vnonita  scutellata,  Linn.     Valley  of  Tay  river. 

SmUUaria  minor,  Linn. 
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Coxnmeraghs,  600  feet. 

Ajuga  reptans,  Linn.     By  stream  out  of  Coumduala. 
Lastraa  areopUrit,  Presl.  yt 

N.B.— The  saxifrages  and  hawkweeds  are  easily  disposed  of  here; 
there  is  only  one  of  the  tufted  or  S.  hypnoides  form,  i.  e.  S.  9pvn- 
heimica,  Gm.,  to  which  Mr.  Baker  refers  it.  This  is  the  usual  plant 
in  the  north-east  of  Ireland,  and  is  not  alpine  in  distribution  as  the 
''hirta'^  group  usually  is.  5.  umbro»a  is  the  form  serafolia ;  the 
only  hawkweed  is  ff,  anglicum. 

III. 

The  range  of  Mount  Leinster  and  the  Blackstairs  runs  north- 
north-east  and  south-south-west  between  the  valleys  of  the  Slaney  on 
the  east  and  the  Barrow  on  the  west,  and  forms  for  some  distance  the 
boundary  between  the  counties  Wexford  and  Carlow.  It  is  inter- 
sected by  one  principal  pass,  that  of  ScuUogue  Gap,  which  separates 
Mount  Leinster  on  the  north  from  the  Blackstairs  portion  to  the 
south.  Mount  Leinster  is  chiefly  composed  of  granite  and  meta- 
morphic  rocks ;  and  its  rounded  surfaces,  devoid  of  cliffs  and  cliff- 
bound  cooms,  are  quite  unsuitable  for  alpine  plants.  The  highej^t 
points  reached  are  2610  feet  on  Mount  Leinster,  and  2409  on  Black- 
stairs. The  latter  is  also  formed  of  metamorphic  rocks ;  along  an 
outcrop  of  bleak  schist  near  the  summit  Vaccinium  vitin  idaa  occurs. 
This  and  Carejp  rigida,  which  grows  also  on  Mount  Leinster,  are  the 
only  alpine  species.  Neither  have  been  recorded  from  these  moun- 
tains before. 

The  following  are  additions  to  the  flora  of  District  3,  as  it  appears 
from  the  Cyhele  and  its  Supplement : — 

Pyrus  aeuparia,  Carex  rigiday 

Veronica  scutelhta,  C.  Usvigata, 

Vaccinium  vitis  idaa,  C.  riparia. 

These  mountains  are  so  isolated  and  have  so  little  upper  sheltfr 
that  the  strongest  growing  species  alone  prevail  above.  It  is  worthy 
of  notice  that  the  two  alpine  species  and  a  few  other  mountain  plants 
appear  to  grow  only  on  the  western  sides  of  the  summits,  as  ii  to 
escape  the  east  winds  from  the  channel,  or  perhaps  I  should  say,  to 
benefit  by  the  moister  winds  from  the  west. 

Mount  Leinster,  2600  feet. 

Galium  saxafile,  Linn. 
Calluna  vulgaris,  Salisb. 
Vaccinium  myrtillus^  Linn. 
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Empetrum  nigrum,  Linn.  Same  range  as  Carex  rigida  on  both  moun- 
tains. 

JRumex  acetoseUa,  Linn. 

Juncus  squarrosuSf  Linn. 

Luzula  syhatica^  Bichen. 

Z.  eampestris,  D.C. 

Eriophorum  vaginatum,  Linn. 

E.  polystachyum,  Linn. 

Carex  rigida,  Good.  To  2300  ;  and  on  Blackstairs  from  2400  to  2280 
feet  on  west  side,  not  descending  eastwards. 

Fesiuca  duriuscula,  Linn. 

Agrostis  vulgaris.  With. 

Lastraa  dilataia,  Presl. 

L.JUix-mas,  Preel.  (var.  ahhreviata). 

Hgmenaphyllum  unilaterde,  Willd.  And  at  1900  feet  at  Blackstairs; 
to  1800  feet  on  Mount  Leinster. 

Lycepodium  selago,  Linn. 

Blackstairs,  2300  feet. 

Vaccinium  vitis  idaa.  To  2100  feet :  on  western  slopes  from  summit, 
not  descending  eastwards. 

Blackstairs,  2200  feet. 

Polypodiutn  vulgare,  Linn. 

2100  feet. 

Carex  stellulata,  Good.     Mount  Leinster. 
Solidago  virgaurea,  Linn.     Blackstairs,  to  18  JO  feet. 
Carex  pilult/era,  Linn.  „  ,j 

Lycopodium  selago,  Linn.  ,,  n 

Blackstairs,  1900  feet. 

Pyrus  acuparia,  GoBrt. 

Erica  einerea,  Linn.     Barely  ascends  to  this  height. 

Mount  Leinster,  1750  feet. 

Pteris  aquilina,  Linn.     On  the  south  side;  ceases  at  1550  on  north 
side;  upper  limit  at  1650  on  Blackstairs. 

Blackstairs,  1650  feet. 

Hieracium  piloseUa,  Linn. 

Blackstairs,  1450  feet. 

Ukx  gallh\  Planch.     West  side. 
Veronica  officinalis,  Linn.     ,, 
Cotyledon  umbilicus.  Linn.  ,, 
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Blackstairs,  1100  feet. 

Scilla  nutauH,  Sm.     West  side. 

Lastraa  oreopteris^  Presl.     At  500  feet  on  Mount  Leinster. 

The  same,  1000  feet. 

Ranunculus  hederaceus,  Linn.     West  side. 
JSriea  tetralix,  Linn. 
Myosotis  ceeapitosa,  Sch. 


»> 


Blackstairs,  850  feet. 

Eleocharis  multicauh's,  Sm.  On  the  west  side  to  600  feet ;  also  on 
north  of  Mount  Leinster  at  550  feet ;  a  scarce  plant  in  Ihe  east 
of  Ireland. 

The  same,  700  feet. 
Drosera  rotundifolia^  Linn. 

Mount  Leinster,  500  feet. 

Hypericum  eloden^  Linn.     At  North-east  base. 
Lotus  major t  Scop. 
Carex  laviyata,  Sm. 


II 
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Between  Borris  and  the  base  of  Blackstairs  I  observed  the  following 
rather  local  species  : — Erigeron  acrisj  Linaria  minora  Stachys  arvenis, 
Linaria  vulgaris,  Lastreea  oreopteris,  and  Scutellaria  minor.  White 
foxglove  was  met  with.  Along  the  railway  I  noted  Equisetum  maxi- 
mum, and  Lychnis  vespertina;  near  Goresbridge,  and  in  a  large  bog  near 
Milford,  Carex  riparia, 

IV. 

In  July,  1883,  I  spent  a  few  days  amongst  the  Moume  Mountains, 
and  made  also  an  excursion  over  the  Carlingford  Hills.  These  moun- 
tains are  almost  entirely  formed  of  granite,  and  their  rounded  slopes, 
devoid  of  considerable  cliffs  and  frequently  devoid  also  of  soil  and 
moisture,  are  unfavourable  for  the  growth  of  plants.  Although  inter- 
sected by  an  arm  of  the  sea,  the  Carlingford  Hills  are  geologically 
and  botanically  a  continuation  of  the  Moume  Mountains. 

The  Moume  Mountains  cover  an  elliptic  area,  lying  north-cast  and 
south-west,  of  about  15  miles  by  6.  Several  summits  rise  in  isolated 
hummocky  masses  throughout  the  region,  of  which  Slieve  Donard 
(2796),  Slieve  Commi'dagh  (2512),  and  Slieve  Bingian  (2449),  are  the 
highest,  and  lie  to  the  north-east  end  of  the  range.  The  range  lies 
in  lat.  54°  2'  to  54°  14',  and  W.  long.  5°  51'  to  6°  7'.  Considering 
their  position  and  height,  they  are  remarkable  for  the  scarcity  of 
alpine  and  mountain  plants  occurring.     By  the  Annalong  river  several 
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local  species  occur  plentifully,  but  they  are  not  plants  of  mountain 
districts.  Again,  the  wooded  river  banks  in  ToUymore  Park  contain 
some  interesting  hawk  weeds,  but  the  mountain  lakes  are  most  unpro- 
ductive, as  tliey  usually  are  in  granite  districts,  whereas  in  other 
formations  the  cliffs  surrounding  these  usually  yield  some  alpine 
rarities. 

Plants  of   the  Moume   and  Carlingford  Mountains,  arranged  in 
descending  order : — 

Slieve  Donard,  2796  feet. 

Viola  iykatica.  Fries. 

Galium  saxattle,  Linn. 

Potentilla  tormentilla,  Linn. 

Empetrum  mgrum,  Linn.     To  1800  feet  on  Eagle  Mountain. 

CaUuna  vtdgarisy  Salisb. 

Vamnium  mgrtilluSf  Linn. 

Salix  h&rhaceaf  Linn.     On  Slieve  Bingian,  Slieve  Beamagh,  and  Slieve 

Commedagh;  lowest  on  Carlingford  at  1850. 
Carex  piluliferaf  Linn. 
Festuca  avinaj  Linn. 
LuMula  sylvatica^  Bich. 
Lyeapodium  alpinumy  Linn.    On  Slieve  Commedagh  and  Slieve  Bear- 

nagh ;  lowest  at  2000  on  Cam  Mountain. 

Slieve  Commedagh,  2450  feet. 

Vaccinium  vitis  t'daaf  Linn.     Lower  limit  at    1800   feet  on   Slieve 

Bearnagh,  and  1900  feet  on  Slieve  Donard. 
Campanula  rotundi/oliay  Linn. 

Slieve  Commedagh,  2350  feet. 

Saxifraga  sieUaris,  Linn.     To  2000  feet. 
Lwula  eampestrtSf  D.C. 
Seirpus  caspitosus,  Linn. 

Slieve  Beamagh,  2310  feet. 

Leontodon  autumnaliSf  var.  tara^tca,  Sm. 
Solidago  virgaurea,  linn.     1500  feet  on  Carlingford,  &c. 
Melampgrum  pratensdy  Linn. 
Pohfpodium  vulgare,  Linn. 
Aspidium  dilatatum,  Sw. 

Lycopodium  selago,  Linn.     Descends  to  1500  feet  on  Carlingford,  and 
1100  feet  on  Slieve  Martin. 

9 

Slieve  Commedagh,  2250  feet. 

Carex  gp,  not  in  flower  on  north  side ;  probably  C.  Jlava^  Linn,  (not 
C,  rigida). 
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Polypodium  phegopteru,  Linn.     To  1300  feet  on  Slieve  Maganmore; 

also  on  Slieve  Donard,  and  Carlingford  at  1900  feet;  Shanlieve, 

1800  feet. 
BUchnum  horeale,  Sw. 

Slieve  Donard,  2050  feet. 

Thymus  serpyllum,  Linn.    And  at  2000  on  Slieve  Bingian. 
Erica  cinerea,  Linn. 

Slieve  Gommedagh,  2020  feet. 

Lycopodimn  selaginoides^  Linn.  Frequent,  and  descends  to  near  sea 
level  by  Annalong  river;  occurs  at  1900  feet  to  1000  feet  on 
Carlingford. 

Slieve  Commedagh,  2000  feet. 

Liitera  cordata,  R.  Br.    And  at  1500  feet  on  Carlingford  and  Slieve 

Commedagh. 
Juniperus  nanay  Linn.     And  from  1900  feet  to  1600  feet  on  Slieve 

Commedagh. 

Slieve  Donard,  1930  feet. 

Pyrus  aucuparia,  Gcert. 

Hieracium  anglicum,  Fr.    And  at  1500  feet  on  Carlingford. 

Eagle  Mountain,  1850  feet. 

Erica  tetralix,  Linn.     To  1800  feet  on  Carlingford,  and  1850  on  Cam 

Mount. 
Junciu  squarroauSy  Linn. 
Eriophorum  vaginatum,  Linn. 
E,  polystachyutn,  Linn. 
Aira  caryophyllea,  Linn. 

Slieve  Maganmore,  1750  feet. 
Eymenophyllum  unilateralc,  Willd.     To  1300  feet. 

Cam  Mount,  1 700  feet. 
Pinguicula  vulgaris,  Linn.    And  at  1500  feet. 

Carlingford,  1700  feet. 

Cryptogramme  crispa,  R.  Br.  A  couple  of  localities  are  known  to  the 
Rev.  Mr.  Waddell,  of  Warrenpoint,  who  kindly  informed  me  of 
their  whereabouts  and  sent  me  fronds.  A  fern-collector  of  a  dif- 
rent  calibre  has,  I  fear,  exterminated  the  species  on  the  Moume 
Mountains.  He  found  it  and  took  it  away  from  near  the  summit 
of  Slieve  Bingian  (2403)  in  1882,  where  I  searched  for  it  with- 
out success. 

Nardus  stricta,  Linn. 
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Cam  Mount,  1600  feet. 
Uhx  galliij  Planch.     1200  feet  on  Shanlieve. 

1550  feet. 

Drosera  rotundifolia,   Linn.      Blue   Lough,    near  Slicve  Bearnagh. 

Occurs  frequently  at  1200  feet. 
Poiamogeton  polygonifoliw^  Pourr.  Blue  Lough,  near  Slieve  Bearnagh. 
Jnncw  conglonieratiMt  Linn.  ,,  ,, 

Fotamogeton  natans,  Linn.     Carlingford,  in  bog-holes. 
Carex  stellulata,  Good.     Blue  Lough,  near  Slieve  Bearnagh. 
C.  ovaliSf  Good.  ,,  ,, 

C.glauea,  Scop.  „  „ 

1500  feet. 

Cotyledon  umbilicus,  Linn.     Carlingford. 

Digitalis  purpurea,  Linn.  ,, 

Eieraeium  vulgatumj  Fries.     With  beech  fern  on  the  north  side  of 

Pigeon   Bock  mountain ;    another  form  occurs  at  950  feet  at 

Broughnamaddy  by  the  Causeway  water. 
Carex  pulicaris,  Linn.     Cam  Mount. 
Jsplentum  trichomaneSf  Linn.     Pigeon  Kock. 

Bingian  Lake,  1500  feet. 

Lobelia  dorimanrM,  Linn.  And  at  1150  feet  in  Blue  Lough,  near 

Slieve  Lamagan. 

Liiorella  lacustris,  Linn.  With  the  last  in  Blue  Lough. 

Isoetss  lacustris y  Linn.  „ 

Slieve  Commedagh,  1450  feet. 
Pterts  aquilinaf  Linn.     1100  feet  on  Slieve  Martin. 

Cave  Lough,  1450  feet. 

Ranunculus  flammulaj  Linn. 

Menyanthes  trifoliata,  Linn. 

Carex  vulgaris,  Fries.     And  at  1200  feet  on  Carlingford. 

Eleockaris  palustrisy  R.  Br. 

Slieve  Martin,  1400  feet. 

Polygala  depressa,  Wind. 

Carex  dioica,  Linn.    At  1150  feet  on  Carlingford,  and  frequent  at 
about  1000  feet  in  the  Moume  Mountains. 

1320  feet. 

Sagina  procumbens,  Linn.     Slieve  Martin. 
Montia/ontana,  Linn.  „ 
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CalUtriche  platycarpa,  Kutz.     Slicve  Martin. 
Orchis  maculata,  Linn.  ,, 

JSc/ioentM  nigricans,  Linn,     Cam  Mount. 

Slieve  Martin,  1250  feet. 

Scabiosa  succisa,  Linn. 
NartJiecium  ossifragum,  Linn. 
Triodia  decumhens,  Beauv. 

Carlingford,  1150  feet. 

Epilohium  paliAstrej  Linn. 

Prunella  vulgaris,  Linn. 

Veronica  scutellata,  Linn. 

Scirpus  fluitans,  Hook. 

£leocharis  multicaulis,  Sm.     In  a  swamp  on  the  northern  side  of  the 

range  Eleocharis  multicaulis  occurs  as  high  as  1100  feet  on  Slieve 

Donard;  and  1050  on  Eagle  Mountain. 
Carexflava,  Linn. 
C,  aynpullacea^  G^od. 

Source  of  Bann,  1150  feet. 

Potamogeton  pusillus,  Linn. 

Below  Cove  Lough,  1100  feet. 

Salix  aurita,  Linn. 

1050  feet. 

Ilex  aquifolium,  Linn.    By  the  waterfall  on  Mill  river,  and  at  the 

same  height  on  Slieve  Donard. 
Myrica  gale,  Linn.  Slieve  Martin. 
Car  ex  hinervis,  Sm.  ,, 

Molinia  ccerulea,  Moench.    ,, 

Slieve  Martin,  980  feet. 

Anemone  nemorosa,  Linn. 
Ruhus  saxatilis,  Linn. 
Rosa  tomentosa,  Sm. 
Leontodon  autumnalis,  Linn. 
Rhinanthus  crista-galli,  Linn. 

Carlingford,  950  feet. 
Pinguicula  lusitanica,  Linn. 

Slieve  Martin,  920  feet. 

Cardtius  palustris,  Linn. 
Tussilago  farfara,  Linn. 
Betula  alha,  Linn. 


Hart — Plants  of  some  of  the  Mountain  Ranges  of  Ireland.     243 

Spelga,  above  Woodside,  820  feet. 

Uhx  europ^eus,  Linn. 
Fraxinus  excelsior,  Linn. 
Corylus  avellana,  Linn. 
Seirpus  savii,  8.  et  M. 

Do.,  780  feet. 

Veronica  serpyllifolia,  Linn. 

Miner's  HiU,  MiU  Rirer,  600  feet. 
Rhynchospora  alba,  Yall.     Rare  on  these  mountains. 

In  addition  to  the  foregoing,  some  other  observations  at  lower 
levels  around  the  mountains  may  be  here  giyen.  Starting  at  Anna- 
long  on  the  sea  coast,  I  followed  up  the  river  of  that  name  to  the 
mountains.  For  five  or  six  miles  its  course  lies  in  a  low,  gravelly 
valley,  with  plentiful  patches  of  marsh  by  its  side,  intermixed  with 
caltivation.  The  following  species  were  noticed  at  Annalong : — 
Galeopsis  versicolor,  Rona  arvensis,  Agrostemnia  githago,  and  Erodium 
fnonehatum.  By  the  stream  I  gathered  in  cultivated  fields  Vicia  kir- 
4tuta,  St^chys  arvensis,  Silene  anglica  (frequent),  Scleranthus  annuus 
(frequent),  and  at  Dunny  Water  Bridge  Mentha  rotundifoUa,  but  only 
as  a  garden  escape  apparently  established  on  the  water's  edge.  Other 
local  plants  were  noted  between  this  bridge  and  Annalong :  Equiaetum 
maximum  J  Lycopodium  selaginella,  Eleocharis  pauciflora.  Car  ex  fulva, 
Achillea  ptarmica,  Gnaphalium  sylvaticum,  Ftlago  minima,  and  Car  ex 
herigat^t. 

At  Narrow  Water  and  between  Narrow  Water  and  Warrenpoint  I 
found  Ohione  portulacoides,  which  I  have  not  seen  previously  north  of 
Brogheda.     It  was  in  company  with  Statiee  hahusiensis. 

On  the  coast  north  of  Newcastle,  Carduus  tenuiflorus,  Lycopsis 
arrensis,  Ononis  arvensis,  Gentiana  campestris,  Viola  curtisii,  Ftlago 
minima^  Gnaphalium  sylvaticum,  Lepidium  smithii,  Scleranthus  annuus, 
and  Pimpinella  saxifraga  grow  in  the  fiats  among  the  sandhills,  and  in 
ditches  near  Carex  vesicaria  was  met  with. 

In  ToUymore  Park,  by  the  river  banks,  I  gathered  Lastraa  oreop- 
teris,  Crepis  paludosa,  Veronica  moniana,  Milium  ejfusum,  Euonymus 
europaus,  Lastraa  amula,  Hieracium  prenanthoides,  H.  vulgatum  {sylva^ 
ticum),  IT.  crocatum,  S.  anglicum,  H,  sabaudum,  Hymenophyllum  unila- 
terale,  and  Luzula  pihsa. 

So  far  for  District  12.  The  following  localities  belong  to  District 
5 : — It  would  be  more  natural  to  include  the  Carlingford  peninsula 
with  the  Moume  Mountains  in  District  12,  and  let  the  north  boundary 
of  District  6  run  up  the  river  from  Dundalk  Harbour  to  the  Armagh 
county.  The  Moume  and  Carlingford  Mountains  are  geologically  and 
botanically  inseparable. 

On  the  way  up  the  Carlingford  Hills  from  Omeath,  I  found  the 
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following  : — Scleranthus  annuuSy  Achillea  ptarmica,  Onaphalium  syha- 
ticum,  and  Stachys  arvensts.  In  a  little  shady  ravine  through  which 
a  stream  flows,  Crepis  paludosa,  Veronica  montanUf  llieracium  prenan- 
thoideSi  JI  anglicum,  and  Equisetum  sylraticum  were  noted.  Farther 
up,  several  northern  species  occurred,  which  will  be  found  in  the  body 
of  this  report. 

The  alpine  species  met  with  on  the  Moume  and  Carlingford 
Mountains  are — 

Saxi/raga  itellarisy  Cryptogramme  crispa, 

Hieracium  anglicum,  IsOetes  lacustris, 

Vaccinium  vitis  tdcea,  Lycopodium  alpinum, 

Salix  herbacettf  Z.  selaginella. 
Juniperus  nana, 

In  addition  to  these,  Dr.  Dickie  has  recorded  Arctosiaphyllos  uva- 
ursij  and  Carex  rigida  from  Slieve  Donard,  and  Saxifraga  aizoides 
^rom  Donard  Lodge,  the  latter  on  Messrs.  Thompson  and  Hyndman's 
authority.  The  first  two  are  not,  I  think,  now  to  be  found  on  Slieve 
Donard. 

Ohione  portulacoides  is  an  addition  to  the  flora  of  District  12. 

The  undermentioned  are  additions  to  the  flora  of  District  5  : — 

Gnaphalium   sylvaticum   (given   in  Salix  herhacea, 

the   Cyhele   on    '*  a  single  plant  Li^tera  cordata, 

gathered,")  Carex  dioica, 

Hieracium  prenanthoides,  Eleocharis  multieaulis. 

H.  anglicum, 

In  conclusion,  I  should  mention  that  Dr.  Dickie  has  given  in  the 
introduction  to  his  valuable  **  Flora  of  Ulster"  a  list  of  plants  observed 
on  the  summit  of  Slieve  Donard,  with  a  few  others  arranged  in  descend- 
ing order.  I  have  mentioned  above  the  two  chief  discrepancien  be- 
tween us,  which  future  botanists  may  be  able  to  harmonize. 


V. 

My  notes  on  the  Derry  mountains  are  the  results  of  a  visit  to  Ben 
Evenagh  and  Magilligan  in  1882,  and  a  few  days  spent  at  Dungiven 
in  1883,  from  whence  I  examined  Ben  Bradagh,  Mullaghmore,  and 
the  Sawel  and  Dart  range  from  Muilaghcarbatagh  to  Meenard. 

Of  these  groups,  the  first  three  Ue  on  the  western  edge  of  the 
Antrim  trap-formation,  and  although  of  moderate  height  (Ben  Evenagh 
1260,  Ben  Bradagh  1535,  and  Mullaghmore  1825),  their  botany  is  very 
interesting.  That  of  Ben  Evenagh  or  Magilligan  has  been  famous 
since  as  early  as  1732,  as  the  curious  may  read  in  the  Anthclogia 
Hihernica  for  1794  on  the  authority  of  the  Bishop  of  Derry.  The  late 
Dr.  Moore  had  also  more  recently  examined  this  district,  when  attached 
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to  the  Ordnance  Survey.  The  Saw  el  and  Dart  mountains  are  an 
utterly  monotonous  and  featureless  range  of  wide  moors  and  heathef- 
clad  humps  of  schists,  quartzites,  and  metamorphic  limestones,  reach- 
ing an  elevation  of  2240  feet  at  Sawel.  This  group  is  usually  called 
the  Sperrin  Mountains.  On  the  north  side  of  Bart,  at  1750  to  1850 
feet,  is  a  small  area  where  a  few  alpines  still  hold  their  ground.  Else- 
where the  common  species  have  it  all  their  own  way. 

One  record  of  great  interest  I  failed  to  verify.  Ruhus  chatnaRmorus 
has  its  only  Irish  locality  ''on  the  top  of  Glengana  mountain,  in  the 
Stranagalwilly  range,  to  the  west  of  Dart,  close  to  the  boundary  between 
the  counties  of  Tyrone  and  Derry,"  where  it  was  found  by  Professor 
Murphy  in  1826.  I  found  an  old  fellow  in  Stranagalwilly  who  knew 
the  name  Glengana,  and  directed  me  to  it,  which  was  that  part  of  the 
range  called  on  the  Ordnance  map  Mullaghclogher.  From  this  I 
walked  the  whole  range,  and  searched  especially  those  summits  west 
of  Dart,  but  altogether  failed  with  regard  to  the  cloud-berry.  I  also 
made  numerous  inquiries  amongst  shepherd  lads  and  others  for  a  berry- 
bearing  plant,  which  the  Eev.  Mr.  Koss,  of  Dungiven,  has  promised  to 
continue  for  me,  and  I  trust  the  plant  may  be  re-discovered ;  but  a 
more  unlikely  range  for  any  variety  in  the  alpine  flora  I  have  not  yet 
set  foot  on. 

Omitting  the  ubiquitous  lowland  species  which  reach  all  summits, 
except  where  there  is  insufficient  soil,  I  will  include  all  my  Derry 
notes  in  one  Table  in  descending  order.  Many  lowland  species  seem 
capable  of  extending  to  a  higher  zone  on  the  warm  and  fertile  trap 
rocks :  into  these  I  shall  go  with  some  detail. 

The  correspondence  between  the  lingering  vestige  of  an  arctic 
flora  met  with  on  Ben  Evenagh  vegetation^  and  that  I  have  ob.served 
along  the  trap  rocks,  a  few  hundred  feet  above  the  sea  west  of  English- 
man's Bay,  in  Disco,  in  lat.  69°  15',  struck  me  forcibly,  and  is,  I 
think,  worthy  of  quoting.  Thus,  the  following  are  characteristic  and 
common  to  both  localities  : — 

Saxifraga  oppositifoliaj  Dry  as  octopetalaj 

Silene  acaultSy  Plantago  maritima; 

Draba  ineafM^ 

while  Ahine  vema,  Saxifraga  sponheimica,  Plantago  maritima,  and 
Campanula  roiundifolia  have  their  closely  allied  representation  in 
the  arctic  station,  viz.  Ahine  bifiora,  Saxifraga  caspitosa,  Campanula 
roiundifolia f  var.  linifolia  ;  and  this  enumeration  comprises  the  major 
part  of  the  flora  of  the  two  stations  quoted.  This  coincidence  at  so 
vast  a  distance  across  the  ocean  (seventeen  or  eighteen  hundred  miles') 
illustrates  at  once  the  source  of  our  arctic  flora,  and  the  geological 
instincts  of  some  of  its  members.  Some  of  these  plants  as  Dry  as 
akine  and  Silene,  &c.,  also  thrive  on  limestone,  and  whether  there  be 
a  similar  constitution  in  the  derivative  soils  is  a  question  of  interest. 
I  believe  it  is  the  presence  of  highly  alkaline  zeolites  in  the  friable 
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and  easily-decompoped  siliceous  basalt  that  renders  the  soil  of  the  trap 
so  fertile.  It  is  thus  explained  by  an  early  writer,  G.  B.  Sampson, 
in  his  Survey  of  Londonderry.  The  following  is  a  list  of  the  alpine 
species  observed : — 

Draha  incana,  Hieracium  anglicunif 

Silene  acauliSf  Vaccinium  vitis  idaa^ 

I>ryas  octopetala^  Salix  herhaceay 

Saxifraga  tttellariSy  Carex  rigida, 

8.  oppositifolia,  Lycopodium  ielaginoides. 

Of  these,  Saxifraga  stellaris  and  Carex  rigida  vieT<i  found  in  Tyrone, 
and  are  therefore  additions  to  District  10.  The  latter(from  Sawel  station) 
is  also  an  addition  to  District  12.  Zistera  cordata  was  also  added 
to  the  flora  of  District  10. 


General  List  of  Plants  found  on  the  Derry  Mountains  arranged 
IN  Descending  Order,  the  Ubiquitous  Species  being  Omitted. 

Sawel,  2200  feet. 

Carex  rigida^  Good,  to  1730;  also  at  1850  feet  on  Dart,  and  at  1780 
feet  on  MuUaghclogha. 

Mullaghclogha,  2000  feet. 

This  was  the  summit  which  appeared  most  likely  for  Ruhus  chammnorus, 
and  agreed  best  with  the  description.  Its  summit  is  a  wot 
tussocky  bog  of  Erica  cinereay  Eriophora,  Air  a  fiexuosa,  Agro9ti% 
vulgaris,  Carex  hin&rvis,  and  C,  rigida.  I  searched  it  and  its 
western  shoulders  for  the  cloud-berry  in  vain. 

Dart,  1850  feet. 

Carex  pilulifera,  Linn. 
Lycopodium  alpinum,  Linn. 

Mullaghclogha,  1800  feet. 

Cardamine  pratennis,  Linn. 

Viola  palustr is t  Linn. 

Montia  fontana,  Linn. 

Erica  tetralix,  Linn. 

Myosotis  caspitosa^  Shultz. 

Carex  stelliilata,  Good. 

Lycopodium  selago,  Linn.  Mullaghmore  at  1700  feet. 

Dart,  1 780  feet. 
Saxifraga  stellarisy  Linn. 
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Salix  herhnceay  Linn.  A  large  variety  on  Mallaghmore  at  1750  feet  on 
the  trap  rocks.  This  is,  I  was  informed,  Clontygearagh  mountain, 
which  is  the  name  of  the  mountain  from  whence  Dr.  Moore  re- 
corded this  willow  at  1100  feet.  It  is  called  also  Craignashaugh, 
and  is  part  of  the  White  Mountain. 

Mullaghclogha,  1770  feet. 

LiUera  cardata,  Linn.  The  two  commonest  LastrsBas,  polypody  and 
broadfem,  occurred  also. 

Mullaghmore  (Clontygearagh?),  1770  feet. 

Antennaria  dioica,  Gaert.     Benbradagh,  1450  feet. 

Campanula  rotundifolia^  Linn. 

Vaccinium  vitis  idaa,  Linn.  Somewhat  higher  on  Dart,  and  (Ascend- 
ing to  1100  feet  in  the  upper  valley  of  the  Altnaheglish  river ; 
also  on  MuUaghclogher  at  1750  feet,  and  Benbradagh  at  1450  feet. 

Mullaghmore,  1 750  feet. 

Hieracium  anglicum.  Fries.      Benbradagh  from  1500  to   1400  feet. 

Ben  Evenagh,  1100  feet. 
Prunella  vulgaris ^  Linn.,  on  trap  rock. 
Boirychium  lunaria^  Linn.,  on  trap  rock. 

Mullaghmore,  1740  feet. 

Hieracium  vulgatum,  Fries.  A  very  stunted  form,  and  should,  perhaps, 
be  called  H.  gothicum.  The  typical  H.  sylvaticum  occurs  by  the 
Owenrigh  river  in  several  places.  The  species  under  consider- 
ation occurs  on  Ben  Bradagh  from  1450  to  1340  feet. 

1 700  feet. 

AlehemiUa  rulgaris,  Linn.     Mullaghmore,  on  trap  rock. 
Carduus  laneeolatus,  Linn.  ,,  „ 

BeUis  perennis,  Liun. 
Thymus  serpyllum,  Linn. 
Empetrum  nigrum,  Linn.     Mullaghclogha.     To  1130  feet,  near  Mul- 
laghmore to  north-east. 
Juneus  supinus,  Moend.     Sawel. 
/.  conghmeratuSy  Linn.  ,, 

Sawel,  1650  feet. 
Pinguecula  vulgaris,  Linn. 

Ben  Bradagh,  1530  feet- 

Veronica  officinalis,  Linn.     On  the  trap. 
Euphrasia  officinalis,  Linn.  „ 
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Do.  1500  feet. 

Pyrua  auniparia,  Gaert. 

Lathyrus  macrarrhtztis^  Wimra. 

Lotus  corniculatus,  Linn.    On  trap  only  at  this  elevation  :  Ben  Evenagh 

at  11 00  feet. 
Genttana  campestn'Sf  Lmn,  ,,  ,,  „ 


Sawel,  1480  feet. 


Solidayo  rirgaurea,  Linn. 
QuerctM  rohur^  Linn. 


Benbradagh,  1450  to  1400  feet  and  lower. 

The  following  list  of  plants  will  show  what  an  effect  the  warm  soil 
produced  by  the  decomposition  of  trap  rocks  has  in  modifying  the 
severity  of  climate  due  to  this  altitude  without  shelter.  Samples  of 
these  occurred  higher  on  the  Sawel  range,  but  only  casually,  not  as 
members  of  a  regularly  elevated  lowland  flora  : — 

Ranunctdus  acris,  Angelica  aylvestris, 

R.Jiammula,  Setiecio  jaeobaa. 

Anemone  nemorosa,  Reilis  perennis, 

Cardamine  hirsuta.  Taraxacum  dens  leonis, 

Viola  sylvatica.  Achillea  millefolium, 

Sagina  procumhensy  Veronica  serpyllifolia^ 

Cerastium  triviale,  V.  chamcedrys, 

Linum  catharticuMj  Rhinanthus  crista-galli, 

Oxalis  acetosella,  Pedicularis  sylvatica, 

Hypericum  pulchrum^  Primula  vulgarity 

Trtfolium  repenSy  Salix  repens, 

Ulez  europmus,  Plantago  lanceolatuSy 

Fragaria  vesca,  Carex  vulgaris^ 

Rosa  pimpinelli folia,  Aira  praecoXj 

Crataegus  oxyacanthay  Triodia  decumhefM, 

Scabiosa  succisay  Asplenium  trichomanes, 
Heracleum  sphondylium. 

Several  others  have  already  appeared  from  a  greater  elevation  on 
Mullaghmore,  and  u  few  species  call  for  remark. 

-Alsine  vernay  Jacq.     And  from  1100  on  Ben  Evenagh  to  400  feet  at 

Magilligan. 
Saxifraga  hypnoid^s,  Linn.  (var.  sponheimica).     Descends  to  1000  feet, 

and  from  1150  to  1000  feet  on  Ben  Evenagh. 

Proceeding  with  the  descending  list,  we  shall  find  the  effect  of  the 
basaltic  soil  marked  in  many  instances. 
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Benbradaghy  1350  feet. 

Cardum  paluBtris,  Linn.     Trap  rocks. 
Narthecium  ossifrapum,  Linn.       „ 

MuUaghcarbatagh  (west  end  of  Skerries),  1350  feet. 

Epilohium  palustre^  Linn. 
Veronica  scutellata,  Linn. 
Myriea  gaUy  Linn. 
PotamogeUm  polygtmifoliusy  Four. 

Benbradagh,  1300  feet. 

Rvhw  fruticoms  (var.  corylifolius),  Sm.     Trap  rocks. 
Hieraciufn  pUosella,  Linn. 
Euphorbia  helioscopia,  Linn. 
E.  p^lut,  Linn. 


MuUaghmore,  1300  feet. 
Pinguietda  vulgaris,  Linn. 

Benbradagh,  1250  feet. 
Digitalis  purpurea,  Linn. 

Sawel,  1200  feet. 
Salix  aurita,  Linn. 

Ben  Evenagh,  1160  feet. 

Draha  incana,  Linn.     Ee- appearing  it  sea  level. 
Sedum  anglieum,  Linn.  ,,  ,, 

Carex  pulicaris,  Linn. 

This  mountain  is  only  four  or  five  miles  from'  the  sea,  and  the  in- 
tennediate  ground  is  chiefly  barren  of  sandhills.  The  trap  escapement 
looks  west.  The  conditions  as  regards  plant-life  are  almost  those  of  a 
sea  cliff. 

Ben  Evenagh,  1150  to  1100  feet,  upper  limits. 

Silene  maritima,  With.     And  at  sea  level. 

S.  aeaulis,  Linn.     Descending  to  950  feet. 

Certutium  semidscandrum,  Linn. 

Trifolium  pratense,  Linn. 

AnikgUis  mUneraria,  Linn. 

Dryas  octopetala,  Linn. 

Satifiraga  oppositifolia,  Linn. 

Eedera  helix,  Linn. 

^tntdo  vulgaris,  Linn. 

Uteracium  murorum,  Linn. 
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Plantago  caronopus,  Linn. 

jP.  tnaritima,  Linn. 

F,  majoTy  Linn.     Introduced  along  sheep-walks. 

Urtica  dioicaf  Linn.  ,, 

Cartx  panicea^  Linn. 

Asplenium  ruta-muraria,  Linn. 

Bhchnum  boreale,  Sm. 

Mullaghmore,  1130  feet. 

DroBera  rotundifoUa,  Linn.     By  the  head  of  Altnagleis  stream. 
Lonicera  pertclymenumf  Linn.  ,,  ,, 

Ilex  aquifolium^  Linn.  ,,  ,, 

Pteris  aquilinay  Linn. 
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Com  is  grown  at  or  near  1 000  feet  in  several  parts  of  the  county 
This  is  about  the  upper  limit  of  cultivation. 

Benbradagh,  1000  feet. 

Galium  palustre,  Linn. 
Veronica  montana^  Linn. 
Pumex  ohtusifolius^  Linn. 
PoafluitanSt  Scop. 
£quiseium  arvense,  Linn. 

Do.,  850  feet. 

Lysimachia  netnorum,  Linn. 
Lycopodium  aelayinoideSf  Linn. 

MuUaghmore,  840  feet. 

Fraxinus  excelsior^  Linn. 
Bettda  alba,  Linn. 
Corylus  arellana^  Linn. 
Lastrtea  oreopteris,  Linn. 

Sawel,  800  feet. 
Alntu  glutinosa,  Goert. 

Ben  Evenagh,  700  feet. 

Viola  tricolor,  Linn.  Galeopais  tetrahity  Linn. 

Pama^sia  palustriSf  Linn.  Stachys  palustris,  Linn. 

Achillea  ptarmica,  Linn.  Rumex  aanyuinetu,  Linn. 

Chrysanthemum  seyetmn,  Linn.  Eleocharis  multicaulis,  Sm. 

Benbradagh,  650  feet. 

Ajuga  repenSj  Linn. 
Populm  tremula^  Linn. 
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Benbradagh,  550  feet. 


Prunus  communis,  Huds. 
Iris  pseudacoma,  Linn. 
Luzula  pihsaj  Willd. 


Do.,  500  feet. 


SieUaria  gramineay  Linn. 
Crepis  palludosa,  Moench. 
Listera  ovata,  Linn. 
Carex  oralis,  Good. 
Equisetum  syhaticum,  Linn. 

Ben  Evenagh,  500  feet. 

Gnaphalium  syhaticum,  Linn.     Also  by  the  Roe  river. 
Artemisia  vulgaris,  Linn. 

In  the  sandhills  below  Ben  Evenagh  and  on  thickets  intervening  I 
gathered  Arum  tnacidatum,  Equisetum  maximum.  Reseda  luteola,  PhUum 
armarium,  Trifolium  arvense,  Lycopsis  arvensis,  Silene  angliea,  and 
Carex  vulpina,  Scilla  vema  also  occurs ;  while  in  a  marsh  near  Ma- 
gilligan  Point  I  met  with  Ranunculus  lingua.  By  the  Roe  nver,  be- 
tween Dungiven  and  Eden  bridge,  occurs  Galeopsis  versicolor,  Myrrhis 
odorata,  Salix  alba,  Geum  rivale,  Centawrea  cyanus,  Hieracium  crocatum, 
and  Lotus  major.  In  Owenrigh  glen,  Polystichum  acuUatum  is  frequent, 
and  I  was  informed  that  the  beech  fern  occurs  here.  Between  Dun- 
given  and  Feeny  Salix  pentandra  was  noted,  and  at  Park  Hill  Miera- 
cium  prenanthoides. 
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XVI. — Notes  on  the  Kinematics  and  Dynamics  of  a  Rigid  System  in 
Elliptic  Space.     By  Robeet  S.  Ball,  LL.D.,  F.R.S. 

[Read,  June  9,  1884.] 

If  we  write  the  quadriplanar  transformation 

y,  =  (ll)x,  +  (12)^  +  (13)ar,  +  {\A)x^ 
y,  =  (21)ari  +  (22)  a:,  +  (23)  j:,  +  (24)  «4. 
y,  =  (31)ari  +  (32)  J?,  +  (33)^;^  +  (34)a?*, 
y,  =  (41)^.  +  (42)«a  +  (43)  j^i  +  (44)**, 

we  have  then  the  general  homographic  transformation  of  a  point  in 
space.  This  is  too  general  to  correspond  with  the  displacement  of  a 
rigid  system  in  elliptic  space,  but  if  we  further  specialize  the  transfor- 
mation by  the  assumption  that  it  is  to  be  orthogonal,  then  it  will  cor- 
respond with  the  most  general  displacement  of  the  rigid  system  in 
elliptic  space. 

If  it  be  orthogonal,  then  we  have  the  further  conditions 

x,  =  {\\)y,  (21)y,  (31)y,  (41)y„ 
«,  =  (12)y,  (22)  ya  (32)  y,  (42)  y*, 
^3  =  (13)yi  (23)  y,  (33)  y,  (43)  y*, 
*4  =  (14)yi  (24)y,  (34)y,  (44)y4. 

From  these  we  deduce  at  once  the  conditions 

a?!*  +  a?,'  +  a:,«  +  x^  =  y^  +  y^  +  y,»  +  y*', 

and  consequently 

n  s  4?i»  +  a^*  +  x^  +  ar4»  =  0 

is  the  equation  to  the  absolute. 

We  thus  have  the  general  conditions  of  movement  in  elliptic  space 
exhibited  in  a  symmetrical  manner. 

The  absolute  is  only  one  member  of  a  family  of  quadric  surfaces, 
each  of  which  possesses  the  property  that  a  point  thereon  before  the 
displacement  remains  thereon  after  the  displacement.  Write  the 
expression 

U^  x^yi  +  Xjy^  4  x^yi  +  Xiy^. 
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This  may  be 
(ll);ri*  +  (22)^,'   +  (33)^,»  +  (44)X4»  +  ((12)  +  {2\))xiXj, 
or  it  is  equally 

(ll)y,»  4  (22)y,«  +  (33)y,»  +  (44)y,»  +  ((12)  +  (21))y3y4. 

The  family  of  surfaces  is  accordingly 

In  the  ordinary  case  of  a  rigid  system  in  common  space  every  cir- 
cular cylinder  whose  axis  is  coincident  with  the  screw  about  which 
the  system  is  displaced  possessed  this  property.  The  system 
Z74An  =  0  is  thus  the  generalization  to  elliptic  space  of  the  system 
of  circular  cylinders. 

The  same  result  is  obtained  in  another  manner  by  calculating  the 
distance  through  which  any  point  x  is  displaced  when  conveyed  by 
the  transformation  to  y. 

Substitute  Xi  +  Ay,  &c.,  for  Xi,  &c,,  in  the  equation  of  the  absolute, 
and  we  find 

^i'  +  ^i'  +  iTi*  +  ix^i*  +  2X(ar,yi  +  x^yt  +  x^y^  +  x^y^)  +  X«  (yi»  +  y,»  +  y,'  +  y4*), 
or  O  +  2XCr+X*O=i0, 

whence  if  ^  be  the  distance,  we  have 

cos  ^  ss  — . 

O 

whence  we  see  that  the  surfaces  of  the  typo 

possess  the  property  that  each  of  them  is  the  locus  of  the  point  con- 
Teyed  through  the  same  distance  0.  In  ordinary  space  we  of  course 
notice  that  the  points  equidistant  from  the  axis  of  the  screw  are  con- 
veyed through  equal  distances. 

We  can  now  easily  see  the  conditions  that  the  general  displacement 
shall  assume  the  special  type  of  the  vector.  Cos  $  must  then  be  in- 
dependent of  Xf  a  condition  which  implies 

(11)  =  (22)  =  (33)  =  (44)  «  cosd, 

and  every  equation  of  the  type  (12)  +  (21)  =  0  must  be  satisfied.  We 
then  find  that  the  displacement  of  every  particle  of  the  system  is  of 
equal  length. 

It  will  be  easy  by  this  analytical  method  to  deduce  all  the  general 
properties  of  the  motion  of  a  rigid  system  in  elliptic  space. 
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If  a  point  is  to  remain  unaltered,  then  we  must  have 

Vi  =  f^u     y«  =  par,,     y,  =  pa^a,     y^  =  px^, 
and  accordinglj, 

11 -p,     12,  13,  14 


21, 
31, 


22  -  p,      23, 


24 


32, 


33  -  p,       34 


41,  42,  43,  44 -p 

This  however  cannot  differ  from 


=  0, 


11 -i 

12. 
13, 

14, 


21, 

22 -A, 

P 

23, 
24, 


31, 

32, 

33 -i, 
P 

34, 


41 

42 

43 

44-1 
P 


=  0, 


because  the  transformation  is  orthogonal. 

Hence  the  equation  for  p  must  be  a  reciprocal  one,  and  we  have 
accordingly 

p*  4^  4^p»  +  6j&p»  +  4^p  +1  =  0 

of  the  tetrahedron  whose  vertices  are  given  by  the  four  values  of  p, 
four  of  the  edges  from  two  pair  of  generators  common  to  the  surfaces 
0  =  0  and  U-Q.  Let  ai,  o^,  03,  04  be  the  coordinates  of  one  comer  of 
the  tetrahedron  corresponding  to  p,  so  that  we  have 


(ll-p)ai+    12a,  +    ISog  +    Ho* 

21ai  +  (22  -  p)a2  +    23a3  +    240* 

31ai  +    3204  +  (33 -p)a,+    3404 


=  0, 
=  0, 
=  0, 


41  ai 


+    4202  +    43a3  +  (44  -  p)  o^  =  0. 


Let  Px,  )3a,  ^Sa,  pi  be  the  other  corner  of  the  tetrahedron  character- 
ized by  the  circumstance  that  afi  is  not  a  generator  of  O,  then  we 
have 

[11  --^A+  12A  +  &C.  =  0, 
and  similar  equations,  as  it  is  obvious  that  the  reciprocal  values  of  p 
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correspond  with  vertices  so  related  together,     afi  is  indeed  one  of  the 
screws  ahout  which  the  system  is  translated. 

Let  B  be  the  distance  along  the  ray  afi  by  which  a  point  is  dis- 
placed, then  if  the  coordinates  of  that  point  be 

Oi  +  \Pi,  &c., 
we  have 

O  =  2X(a,)3i  +  a,/?2  +  a^P^  +  04)84)  : 

making  the  same  substitution  in  ^it  reduces  to 

Xf  p  +- j  (ai)8i  +  a^P^  +  Os/?,  +  a^p^\ 

whence  we  obtain  finally 

cos  ^  =  i  (  p  +  -  J, 

whence  we  deduce  x$  =  log  p, 

80  that  the  pitch  of  the  displacement  is 

log  pi 

where  pi  and  pt  are  two  not  reciprocal  roots  of  the  equation 

p*  +  4^p»  +  6^p»  +  4^p  +1  =  0. 

We  may  here  notice  a  proof  that  the  surface  ^passes  through  the 
four  generators  belonging  to  the  tetrahedron.  Let  a  and  p  be  the  ver- 
tices corresponding  to  p  and  p',  then  by  substitution  in  CT  we  fi.nd 

X (p  +  p') (ai Pi-\-(LiPf\-  thPi  +  04)84), 

and  in  O  2K{aiPi  +  02)82  +  <hPz  +  04)84), 

but  if  a)8  be  a  generator  of  Q,  then  the  last  line  must  vanish,  and  so 
must  the  former  one  also. 

If  the  movement  be  a  vector,  then  the  equation  for  p  reduceslto  the 
form 

(p'-  2p  cosa+  1)^ 

It  is  well  known  that  when  twists  about  two  given  screws  are 
compounded  together  they  will  constitute  a  twist  on  a  single  screw, 
which  is  a  generator  of  a  ruled  surface  of  the  fourth  order  (Linde- 
mann).  The  laws  of  the  distribution  of  pitch  on  the  generators  of  this 
surface  are  now  to  be  given. 
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The  simplest  way  of  defining  the  surface  is  as  the  locus  of  the  in- 
tersection of  the  planes 

Zi  -  x^  tan  ^  =  0, 
X2  —  Xi  tan  <^  =  0, 
with  the  relation  sin  2a  sin  20  +  sin  2)3  sin  2<li  =  0,  where 

tanp  =  tan(a  +  <^)  tan  ()3  +  ^)  =  tan  (a  -  <;^)  tan(^-^)  =  the  pitch. 

It  is  hence  easily  verified  that  a  ray  intersecting  two  conjugate 
polars  intersects  also  two  screws  of  equal  pitch.  This  is  the  jrenerali- 
zation  for  elliptic  space  of  the  well-known  property  of  the  cylindroid, 
that  a  ray  cutting  a  generator  at  right  angles  passes  also  through  the 
equal  pitch  screws  on  the  surface.  This  theorem  is  thus  seen  to  be 
the  survival  of  the  more  elegant  and  symmetrical  theorem  in  elliptic 
space.  In  the  elliptic  space  no  less  than  in  the  ordinary  space  this 
theorem  has  important  dynamical  applications. 

For  some  time  I  found  a  difficulty  in  tracing  in  elliptic  space  the 
analogue  of  the  well-known  property  in  ordinary  space,  that  the  pitches 
of  all  the  screws  on  a  cylindroid  could  he  augmented  by  a  constant 
quantity.  At  length  however  I  noticed  that  this  too  was  only  a  sur- 
vival in  ordinary  space  of  a  more  complete  theory  in  elliptic  space. 

If  two  screws  be  reciprocal,  and  if  p,  and  p'  be  their  pitches,  and 

X  and  y  the  lengths  of  their  two  common  perpendiculars,  then  we 

have 

jp  +  »' 

tan  X  tan  y  =  : :. 

1  +pp' 

If  therefore  two  screws  be  reciprocal  they  will  continue  reciprocal 
notwithstanding  changes  in  their  pitches,  provided  only  that 

1  -i- pp' 

remains  unaltered. 

It  is  hence  easy  to  show  that  if  all  the  screws  of  a  cylindroid  have 
their  pitches  p  changed  into 

p  ■¥  m 


I  +  pm* 


where  m  is  a  constant,  then  they  will  still  be  admissible  as  a  possible 
pitch  distribution.  This  somewhat  remarkable  result  can  be  demon- 
strated with  efjual  facility  for  a  system  of  the  n'*  order  as  well  as  for  a 
cylindroid,  and  we  therefore  give  the  more  general  demonstration. 
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If  and  q  be  the  pitches  of  two  reciprocal  screws,  then  they  will 
continue  to  be  reciprocal  if  the  pitches  be  changed  into 

»  +  m        _    ^  +  w 

and 

1  +  pm  1  -  qm 

respectively,  where  m  is  any  quantity  whatever.     This  is  obvious  from 
the  consideration  that  the  function 

i^  +  y 
1  ^pq 

remains  unaltered  when  p  and  q  are  replaced  by  their  altered  values. 
If  therefore  we  have  two  reciprocal  systems  of  screws,  and  all  the 

pitches  of  one  system  p  be  changed  each  into  _ ,  where  m  is  the 

Siune  quantity  for  all  the  screws,  then  each  screw  will  continue  to  be 
reciprocal  to  all  the  screws  of  the  reciprocal  screw-complex  where  each 

pitch  q  is  replaced  by  ^ •     ^^  hence  follows  that  all  the  screws  of 

an  fi-system  will  continue  to  form  an  n-system  if  the  pitches  be  all 

changed  by  writing,  instead  of  each  p,  the  more  general  value  ^ . 

I  -^  pm 

We  may  express  this  in  a  very  interesting  manner  by  the  statement 
that — •*  If  all  the  pitches  of  a  screw  system  be  homographically  trans- 
formed, subject  to  the  condition  that  the  pitches  of  +  1  and  -  1  remain 
naltered,  dien  the  modified  pitches  are  also  a  possible  pitch  distribu- 
tion." 

We  may  note  that  this  change  cannot  affect  two  polars  whose 
pitches  are  reciprocal,  for,  if  p  and  q  be  reciprocal  magnitudes,  then 
so  are  obviously 

f and  / . 

I  ■¥  mp  I  -^  qm 

We  are  now  enabled  to  take  a  remarkable  step  in  the  simplification 
of  the  question  of  pitch  distribution  on  the  surface  which  replaces  the 
cylindroid  in  elliptic  space.     We  have,  as  before, 

/>  =  tan(a  +  «^)  tan  (^  +  d)  =  tan  (a  -  «^)  tan()3-^), 

or,  by  transformation, 

tan  a  tan  fi  +  tan  0  tan  <^ 


P  = 


I  +  tan  a  tan  fi  tan  0  tan  </>* 
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Hence  we  may,  without  loss  of  generality,  regard  the  pitch  distri- 
bution to  be  expressed  in  the  very  simple  form 

p  =  tan  0  tan  ^, 

for,  when  we  have  obtainefl  this  pitch  distribution  we  can  pass  at  once 
to  the  other  by  merely  making  m  =  tan  a  tan  )3. 

There  is  one  feature  on  this  surface  which  the  analogy  of  the 
cylindroid  would  hardly  have  suggested,  it  is  the  existence  of  a  pair 
of  screws  thereon  forming  conjugate  polars,  and  of  which  the  pitch  is 
indeterminate ;  one  of  these  corresponds  to  0-0  and  <^  =  90^,  the  other 
to^=90°and«5^  =  0. 

Much  remains  to  be  done  before  the  theory  of  this  surface  is  com- 
plete in  its  dynamical  applications  ;  but  I  have  thought  that  the  points 
referred  to  in  this  Paper  are  of  sufficient  interest  to  justify  their  com- 
munication to  the  Academy,  in  anticipation  of  a  more  complete  treat- 
ment of  the  subject  at  a  future  time. 
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XVII. — Trigonometrical  Notes.      By  A.  H.  Anglin,  M.  A., 

F.R.S.E.,  &c. 

[Read,  May  26,  1884.] 
To  prove  that 

tan"*  01  +  tan~*  Os  ^  tan"*  Oj  +  . . .  +  tan"*  a„  =  tan"* — '-^, 

I  -  ^2  +  <?4  - . . . 

▼here  ^i,  Oj,  03,  . . .  a.  are  roots  of  the  equation 

and  hence  to  establish  the  well-known  trigonometrical  formula 

€1  —  <*3  4-  ^5  ^  .  .   , 


tan  (ttj  +  02  +  as  +  .  .  .  +  a„)  = 


I  —  tf  a  +  ^4  —  .  .  . 


where  e^  denotes  the  sum  of  the  products  of  tan  ai,  tan  02,  tan  03,  .  .  • 
tan  a^j  taken  r  at  a  time,  toithout  the  use  of  the  symbol  v-  i. 

I .  Since  tan-*-4  +  tan-*j»  =  tan"' -— , 

1  -  AB 

we  have  tan~*fli  +  tan"'<»2  =  tan"'  -r-^ — , 

1   -J?2 

where  <ii,  a,  are  roots  of  the  equation  a^  -  piX-\-  p2  =  0, 
Adding  on  tan'^Os  to  both  sides  of  this  result,  we  get 

tan"*^  +  tan-*fl2  +  tan"*  a,  =  tan  *  ^ 7 — r. 

I  -  (j?3  -\-pi(h) 

But  Oi,  Ot,  <h  c^re  roots  of 

{31^  - PlX -ft  P2){x  -  (h)  ^  o, 
that  is,  of        ^'-(I'l  +  (h)^  +  (jPa  ■^■pifh)x  -ptih  =  o. 

Hence  tan**  a^  +  tan"*  a%  +  tan"*  <h  =  tan"*  - — -, 

where  Oj,  0,,  03  are  roots  of 
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And  proceeding  in  like  manner  with  this  result,  we  shall  obtain 

tah-'  Ox  +  tan"'  a,  f  tan-*  a,  +  tan"*  Oa  =  tan"' ,  • 

where  Ai,  o,,  Os,  a^  are  roots  of 

jr*  -  ri  a:*  +  r2  it*  -  rj  a:  +  r*  =  o. 
Kow  assume 

tan~*  fli  +  tan-'  a^  +  tan"'  tf,  +  . . .  +  tan"' ««  =  tan"'  -^ ^ — ^ — ^-^\ 

I    ~"<^+^4  —  ... 

where  0],  Os,  a,,  . . .  a^  are  roots  of 

«»-  Cia:*-*  +  C2«^'- ^31:^+  ...  +  (-  i)''<?«  =  0. 

Here  it  will  be  necessary  to  distinguish  the  cases  when  n  is  even 
and  when  n  is  odd. 

( I )  If  n  be  even,  the  last  term  in  the  numerator  of  the  right-hand 


n 
, X 


member  of  the  equation  is(-  i)>      .  c^^  and  the  last  term  in  the  de- 
ft 

nominator  is  (-  i)« .  <•„.     Hence,  adding  on  tan"'a„+i  to  both  sides  of 

the  equation,  we  shall  get 

tan-'aj  +  tan*'  Oj  +  tan-'  a,  +  . . .  +  tan"' ««  +  tan'  a^i  =  tan-'  — , 


n 
—  X 


where 

and    jB=  I  -(^3  +  <?ifl^+,)  +  (^4  +  ^a«+i)  -...  +  (-  i)« (<?„  +  tf»-i .  a»4-i). 
But    ai,  03,  09,  . . .  0H,  0.^1  are  roots  of 

(.c*-(?iar^'  +  C2ar*-*-. . .  -  c^i .  a:  +  O  (*  -  ^'•fi)  =  0> 
that  is,  of 

Hence,  since  n  is  even, 

tan'  01  +  tan-'  03  +  tan'  0j  + . . .  +  tan"'  0„  +  tan-'  0,^1 

n  n 


=  tan-'  ^»"^^-*-^»^-'-J:_("_0' •.^-'.±1"L?)1jl1-*' 
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where    a^,  Oti  ^^  •  •  •  (^m  ^ihi  ^^^  roots  of 

;r^*  -  tiX^  -^  t2  2f*-^  -  tijf^^  -\- .  ,  .■^t^x^'-t^i  =  o. 
(2)  If  »  be  odd,  the  last  term  in  the  numerator  above  referred  to 

»— X  »— X 


is  (-  I )  a    .  e^f  and  the  last  term  in  the  denominator  is  (-  i )  a    .  (j,_i. 
Hence,  proceeding  as  before,  we  shall  get 

C 

tan"*  Oi  +  tan"*  (h  +  tan"*  Oj  +  . . .  +  tan~*  a^  +  tan'*  fl„+i  =  tan"*  -- , 

where 
and 

n  —  I 


But    Ai,  <t3,  Og,  . . .  a„,  a,^i  are  roots  of 

Hence,  since  n  is  odd, 

tan"*  tf I  +  tan"*  a,  +  tan"*  a,  +  . . .  +  tan"*  a^  +  tan"*  a„+i 


.       ,  ^1  -  ^  +  <5  -  ...  +  (-!)»     .^» 
=  tan"* ^£^ , 

1  -^  +  <4-...  +  (-  1)    a     .^„^i 

where    <iu  (Ht  ^1  •  •  •  '^n*  ^i»fii  ^^  roots  of 

x***  -  ^  ar»  +  t,a*-*  -  ^jo:"-'  +  .  . .  -  ^„a;"  +  <4^i  =  0. 

Thus  the  proposition  is  completely  established. 
Cor. — Putting  a^  =  tan  aj,  a^  =  tan  a^y  (h-  tan  aj,  . . .  a^  =  tan  a„,  it 
follows  that 

X  /  \         ^1  ~  ^3  +  ^5 "~  •  •   • 

tan  (tti  +  a,  +  Oj  +  ...  +  a,,)  = , 

1  ~~  C2  "^  c^  —  ,  ,  , 

where  r,  denotes  the  sum  of  the  products  of  tanai,  tana,,  tan  ag,  . . . 
tano^,  taken  r  at  a  time — the  well-known  trigonometrical  formula, 

which  is  thus  established  without  the  use  of  the  symbol  ^-  1. 
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2.  The  following  deductions  from  the  foregoing  general  theorem 
may  be  noticed  : — 

(i )  If  tfi  =  fla  =  fl,  =  . . .  =  fl„  =  4?, 

then  n  tan  *  x  =  tan"*  — ; z ^ , 

1  -  c%sr  ■>r  c^xr  -  . . . 

where  c^  now  denotes  the  number  of  combinations  of  n  things  taken  r 
at  a  time,  i,e,  \n  ~  \r  \n-r\  and  \i  x  -  tan  ^, 

^     Ci  tan  ^  -  fs  tan'^  +  c^  tan'^  -  .  . . 

tan  nO  -  ■ 


1-^2  tan*6^  +  Ct,  tan*^  - .  . . 
(2)  Further,  if  a:  =  1 ,  we  get 

nir      ^1  -  <^  -h  Tfl  -  .  . . 

tan  —  = . 

4        I  -  ^2  +  fi  -  .  . . 

If  n  be  odd,  we  have 

n  —1 


<?i  -  ^3  +  <'6  -  . . .  +  (-  I )   '    •  ^«        .      nir  "    ' 


«  — I 

I   -C2+<?4  -...+(- l)    a~.  C„.i  "^ 

wid  if  n  be  even. 


=  tan  —  =  (-  I )   2  ; 


=  0  oroo 


»  ' 


I    -  ^2  +  ^4  -•••+(-  0  *  •    ^» 

according  as  n  is  of  form  4W  or  4W  +  2.     Thus 


I 


Ci  -  (?3  +  fs -  .  . .  +  (-  I )2       .  f„_i  =  o,  if  ?J  be  of  form  4W ; 


and         I  -  ^2  +  <?4 -...  +  (-  I )«.(?„  =  o,  if  n  be  of  form  4W  +  2. 

3.  An  interesting  theorem  of  a  like  nature  to  the  preceding  one 
may  appropriiitely  be  noticed  here. 
To  show  that 

tan"*  ^1  +  tan-*  (h  +  tan~*  ^3  +  . . .  +  tan"*  a^  =  tan"* , ' —  f- r '-^ — , 

I  —  A,  +  A4  —  . . .  oc 

where  h^  is  the  sum  of  the  homogeneous  products  of  a^,  a^,  ^s?  •  •  •  ^m» 
and  their  powers  all  of  r  dimensions. 
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We  have 

(i  -  <hxy{i  -  a^xy  (i  -  flair)-*  ...  (1  -  a^)'"^ 

Putting  a?  =  ±  y/-  i  in  succession,  we  find 
(i  -ai\/r7)-»(i  -  fl,yr7)-i  (,  -a,^~y  . . .  {i-an^~) 

and 

(l  +fllv/^)-»(l   +fl2\/^)-*(l   +fl3'/^)-*...(l  +tf,v/^)-* 

=    I  -  ^2  +  ^4  -  ...  -  V^-  1    (^1  -  ^3  +  ^5  -  .  .  .). 

Thus  ^— Ai-^  +  A.-...cc 

(l  +aivCrr)(i+aa\/-l)...(l+««V^)+(l-aiV-l)(l-a2Vri)  ...(i_a,,V-i) 

Again, 

(i  +«iJf)(i  +  fl2^)(i  +  o-ix) . .  .  (i  +ff„ar)  =  I  +  Cj a: +  <?3a?'+  ..  .  +  (?„«", 

where  c^  denotes  the  sum  of  the  products  of  di,  Oa,  ^3,  ...  fl„,  taken  r 
at  a  time.     Putting  x  -  ±  v  -  i  in  succession,  we  find 

(i  ^axV-  i)(i  \(hy/ -  0('  +«3V^-  0  •  •  •  ('  +^>i  %/-  0 

=  I  -  £?2  +  (?4  -  . . .  +  v^-  I  (ci  -  <?3  +  ^5  -  . .  .), 
and  ( I  -  fli  v^-  I )( I  -<h\/-  I )  ( I  -  «3  v^-  0  . . .  ( i  -  «„  v^-  i ) 

=  I   -  (J2  +  ^4~  •  •  •  -  V    "  I    (^1  -  <?3  +  (Js  -  .   .  .). 

^,  -  A3  +  A5  -  .  .  .  00       Ci  -  C3  +  Cfi  -  .  .  . 


Hence 


I    -  ^  +  ^4  —  .  .  .  00         I    —  C'2  +  ^4  —  .  .  . 


(the  last  terms  in  the  numerator  and  denominator  of  the  right-hand 


n  n  «  — I 

. 1 


memher  heing  (-1)*      -c^\  and  (-  1)2  .  <?„,  or  (-  i)  »     .  c^  and 

(-  i)~2~.  r^i,  according  as  n  is  even  or  odd  respectively) ;  and  there- 
fore 

A,  —  ^3  +  A5  - . . .  00 

tan"*(7,  +  tttn"*tf3  +  tan"'</3  +  . . .  +  tan"*  ff„  =  tan 7 7 . 

1  —  ^o  +  /f4  — . . .  00 
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Cor. — Putting  Oi  =  tan  ai,  a%  =  tan  o^,  .  . .  a,  =  tan  a^,  it  follows  that 


tan(ai  +  a2+  Oj  +  ...  +  a„)  = 


I  —  Aj  +  A4  —  . .  .  00 


where  K  denotes  the  sum  of  the  homogeneous  products  of  tan  ai,  tan  oj, 
tan  og,  . .  .  tan  0^,  and  their  powers  of  r  dimensions — a  result  of  a  like 
type  to  the  trigonometrical  one  already  noticed,  and  is  thus  established 
without  the  use  of  Be  Moivres  theorem, 

4.  Putting  «,  =  fl,  =  fl3=...  =  fl.  =  a:=  tan  tf,  in  the  preceding  result, 
we  may  deduce 

.      ,        .      ,  AiJ?  —  ^30;'  + ^5^:*  —  . . .  00 

»  tan"*  4?  =  tan~* = — -. — j — , 

I  -h%Qr  +  A^JT-  ...  00 

and 

Ai  tan  ^  -  A,  tan'tf  +  A5  tan*d  -  ...  00 


tannd  = 


I  -  Aa  tan'^  +  K  tan*^  -  ...  00     ' 


where  A,  now  denotes  the  number  of  homogeneous  products  of  n  things 
of  r  dimensions,  f . «.  I  »  +  r  -  i  -^  I  n  -  i  I  r. 

And  further,  ii  x  -  i ,  we  have 

Ai  —  An  +  A5  —  . . .  00  nir 

J J =  tan  — , 

I— /14  +  A4  —  ...00  ^ 


H—t 


which  =  (-  I )  2    if  n  be  odd,  and  =  o  or  00  according  as  m  is  of  form  4191 
or  4W  +  2. 

Thus      Ai  -  A3  +  A5  -  . . .  00  =  o,  if  »  be  of  form  4J», 
and  I  -  A2  +  ^4  -  .  • .  «>  =  o>  if  »  he  of  form  ^m  +  2. 


SUPPLEMENT. 
I .  The  theorem 

Ai  -  A3  +  Ag  - . . .  00 

tan  f  tti  +  oa  +  03  +  . . .  +  a,  j  = j 7 

I  -  A,  +  A4  -  ...  00 

may  also  be  obtained  in  the  following  way  : — We  have 
(cos  tti  +  v^-  I  sin  ai)(cos  oj  -h  v-  i  sin  o^)  . . .  (cos  a„  +  v  -  i )  sin  a^) 

=  cos  (ttj  +  oo  +  ttg  H- . .  .  -I-  a,.)  +  V  -  I  sin  (tti  -f-  cuj  +  tta  +  .  . .  +  a^). 


But     cos  a  +  y/"  I  sin  a  = 
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I  sec  a 


cosa-v-isina      i-\/-itana 
therefore 


sec  ai  sec  oa  sec  03 . . .  sec  a, . =:r 


I  -  v/-  I  tan  tti     I  -  y/-  i  tan 


oa 


=: =  COs(ai+  a3+a3+...+a^)  +  v/-l  sin(ai  +  a8+a3+...  +  a^), 

I  -%/- 1  tano^ 

that  is, 

sectti  secoasecos. .  .sec  Om  {i  -Aa  +  A*-. . .  +  v^-  1  (Ai-Aj  +  ^s-  •  •  •)} 

=  cos  (oj  +  a«  +  Oj  +  .  . .  +  a^)  +  \/ -  I  sin  (tti  +  a»  +  oj  +  .  .  .  +  a,). 

Equating  possible  and  impossible  parts,  we  get 

sin  (ai  +  04  +  03  +  . . .  +  a„)  =  sec  ai  sec  oa  sec  oj . .  .  sec  a„  {hi  -  ^3  +  As .  .  .)> 

cos  (oi  +  oa  +  03  + . . .  +  a^)  =  sec  oi  sec  03  sec  03 . . .  sec  a»  ( i  -  A3  +  A4  -  . . .), 

and  therefore 

i./  .Ai-As  +  As-.-.oo 

tan  (oi  +  03  +  oa  +  . . .  +  a«)  = ^    . 

1-A2  +  A4-...C0 

2.  The  following  results  may  also  be  worthy  of  notice  in  connexion 
with  the  foregoing. 

We  have       cosn^  -f  v'-  i  sinn^  =  cos"tf  (i  +  >/-  i  tan  tf)". 
Expanding  and  equating  possible  and  impossible  parts,  we  get 

cos  nd .  sec"^  =  B^ 

sin  nO .  sec"^  =  2), 
where 

-ff  =  I  -  ^3  tan'fl  +  Ci  tan*0  -  .  •  •  > 

the  last  term  being 


n  —  x 


(- i)a.tan"^,  or  (-1)  »  .ntan-'tf, 

according  as  n  is  even  or  odd ;  and 

D  =  Ci  tan  fl  -  Cs  tan'fl  +  e^  tan'fl  -  . . . , 
the  last  term  being 

n  n  —  i 

»(-  1)2      .  tan*-*tf,  or  (-  i)  «  .  tan"fl; 

for  n  even  or  odd ;  and  c^  denoting  the  number  of  combinations  of  n 
things  taken  r  at  a  time,  i.e,  L^ "^  LT  1^"^* 
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Again, 
cos  n6  +  y/-  I  sin  n^  =  (cos  0  -  ^-  i  sin  $)-"  =  sec"^  ( i  -  \/-  i  tan  6)-* 
Proceeding  as  before,  we  find 

cos  nO  cos"^  =  I  ~  A,  tanV  +  hi  tan*tf  -  . . .  oo  =  A,  suppose, 
sin  nO  cos^O  =  hi  tan  O-h^  tan'^  +  As  tan*^  -  . . .  oo  =  C,  suppose, 
where  A,  =  l  »  +  r  -  i  ^  [»  -  i  I  r. 

Thus  we  deduce  the  following  relations : — 

AB  =  cos'nd, 

^  =  (cos  0)^, 

CD  =  sin»  nO, 
^  =  (co8^r; 


and  hence 


A      C  .  _,      _  ^ 

-  =  -,  OT  AD  =  BC, 

AB  +  CD  =  I, 

CB  =  AB  tan'  »tf, 
4ui^(72)  =  sin»2ntf, 
AC=BDQo^*e. 
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XVlll. — A.  Gatalogub  of  SiTSPscfiEi)  Yabiasle  Stabs.  With  Notes 
ABD  Obsebyatiobs.  By  J.  E.  6obb,  M. B. LA.,  F.B.A. S., 
Honorary  Member  of  the  Liyerpool  Astronomical  Society.  With 
Plate  n. 

[Bead,  May  12,  1884.] 

The  following  Catalogae  of  Suspected  Variable  Stars  has  been  com- 
piled from  various  sources.  Many  of  the  stars  it  contains  are  doubtless 
really  yariable,  but  the  observations  hitherto  made  have  not  been  suffi- 
cient to  place  their  variability  beyond  question.  In  some  cases  the 
variation  would  seem  to  be  small,  with  a  long  period,  possibly  several 
yean.  Others  may  possibly  belong  to  the  Algol  type,  and  from  the 
nature  of  the  light  curve  the  variability  may  escape  detection  for  a  long 
time.  On  the  other  hand,  future  observations  wiU  no  doubt  show  that 
many  of  them  are  constant  in  their  light,  and  these  of  course  must  be 
removed  from  future  Catalogues.  Observations  of  these  less  suspicious 
stare  should  however  not  be  neglected,  as  even  negative  results  will  be 
of  value  as  tending  to  show  constancy  of  light. 

In  the  notes  to  the  Catalogue,  I  have  given  the  magnitudes  as- 
signed to  each  star  by  different  observers.  In  many  cases  there  are 
considerable  discrepancies  in  these  magnitudes,  which  may  possibly  be 
due  to  actual  variation  in  the  light  of  the  star.  With  reference  to  the 
value  to  be  assigned  to  the  magnitudes  of  the  earlier  observers,  the 
following  remarks  by  Sir  W.  Herschel,  regarding  the  discrepancies  in 
Flamsteed's  magnitudes  may  be  quoted : — "  We  ought  to  account  for 
this  by  allowing  that  Flamsteed  did  not  compare  the  stars  to  each  other, 
but  referred  each  of  them  separately  to  its  own  imaginary  standard  of 
magnitude.  This  is  the  real  source  of  all  such  contradiction,  which, 
therefore,  cannot  be  charged  to  our  author.  As  we  should,  however,  take 
it  for  granted  that  the  magnitudes  were  affixed  to  the  stars  ^fith  as  much 
care  as  the  nature  of  an  unsettled  standard  would  allow,  a  short  inquiry 
into  the  extent  of  the  confidence  we  may  place  upon  the  method  of 
magnitudes  will  be  of  considerable  use.  We  have  observed  that,  in  this 
method,  the  brightness  of  stars  is  referred  to  unsettled  standards ;  but 
admitting  that  a  pretty  general  though  coarse  idea  may  be  formed  of 
these  magnitudes,  it  may  be  granted  that  a  mistake  of  a  whole  order  in 
the  first  class  cannot  be  supposed.  The  difference  between  a  star  of 
the  first  and  second  magnitude  is  so  palpable  that  it  excludes  all  suspi- 
cion of  taking  one  for  the  other.  When  sub-divisions  are  introduced 
the  case  becomes  doubtful,  1*2  may  easily  pass  for  2*1.     But  though 

K.  I.  A.  PBGC,  8BB.  n.,  VOL.  IV. — SCIENCE.  2  G 


• 


268  Proceedings  of  the  Royal  Irish  Academy. 

these  two  notations  should  not  be  sufficiently  clear  to  be  dist]ng:a]shed 
from  each  other,  yet  I  am  inclined  to  believe  that  the  former  may  be 
precise  enough  to  point  out  a  difference  from  2  m.  and  the  latter  from 
2'3m.  With  the  next  order  of  stars  the  difference  is  mnch  less 
striking ;  bnt  yet  2  m.  will  conyey  an  idea  which  may  be  pretty  well 
distinguished  from  3  m.  2*3  m.  however,  cannot  be  sufficiently  kept 
apart  from  3*2  m.,  or  either  of  these  expressions  from  3  m.  or  from  2  m. 
Perhaps  the  former  may  be  distinguished  from  3*4  m.,  and  the  latter 
from  4  m.  The  following  step  from  3  m.  to  4  m.,  or  indeed  from  3*4  to 
4*5,  is  less  decisive  than  from  2  m.  to  3  m.  Again,  if  a  star  had  changed 
from  4  m.  to  6  m.,  or  from  4*5  to  5*6  since  Flamsteed's  time,  we  could 
hardly  entertain  more  than  a  very  sHght  suspicion  of  the  alteration. 
From  4  to  5*6  m.,  or  from  4*5  to  6  m.,  would  be  a  pretty  considerable 
step,  and  might  serve  as  a  foundation  for  an  argument.  A  change 
from  6  m.  to  6  m.  is  such  as  no  stress  could  be  laid  upon ;  and  such  are 
the  changes  from  5*6  m.  to  6*7  m.,  and  from  6  m.  to  7  m.  In  all  these 
inferior  orders  less  than  an  alteration  of  a  magnitude  and  a  half  could 
hardly  deserve  attention." — {Phil.  TVoim.,  1796,  p.  166.) 

The  above  remarks  will  apply  in  some  degree  to  the  magnitudes  as- 
signed by  Lalande,  Piazzi,  Bessel,  and  other  meridional  observers.  In 
the  case  of  Flamsteed's  observations,  however,  the  discrepancies  are  so 
great  that  I  have  not  quoted  his  magnitudes. 

I  have  given  the  magnitudes  of  the  stars,  as  shown  in  Sardines 
AtUu  (1822),  which  seems  to  have  been  constructed  with  considerable 
care. 

The  magnitudes  given  by  Sufi,  Argelander,  Heis,  Behrmann,  and 
Gould  (especially  the  last  named),  are  more  reliable,  as  they  are  the 
results  of  actual  comparisons  of  the  stars,  inUr  $e. 

I  have  also  given  the  results  of  Sir  W.  HerscheFs  observationf 
{Phil.  Tram.,  1796,  and  1799),  the  value  of  which  has  only  very  lately 
been  recognized. 

The  following  is  an  explanation  of  the  symbols  used  by  Sir  W. 
Hersohel,  as  given  by  him  in  the  PhUotqphieal  H^amaetume  for  1796, 
p.  189  :— 

'      The  least  perceptible  difference  less  bright. 

Equality. 
*       The  least  perceptible  difference  more  bright. 

A  very  small  difference  more  bright. 
•  -    A  considerable  difference  more  bright. 
«  •  ■  Any  great  difference,  more  bright  in  general. 
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Gompoimd  characters,  expressing  the  wayering  of  star-light,  as 
follows : — 

i      From  the  least  perceptible  difference  less  bright  to  equality. 

;      From  equality  to  the  least  perceptible  difference  more  bright. 

T  From  a  very  small  difference  more  bright  to  the  least  percep- 
tible difference. 

=9     From  •y  to  •  etc. 

f  The  wavering  expressed  by  the  passing  of  the  light  from  a 
state  of  the  least  perceptible  difference  less  bright  to 
equality,  and  to  the  least  perceptible  difference  more 
bright. 

T     The  wavering  expressed  by  the  change  from  -  to  ,  and  to  • , 
or  from  •  to  ,  and  to  • .    Professor  Pritchard  finds  that 
•  =  0-09  mag. ;    ,  =  0'19m.,  and  -  »  0*40. 

Dr.  Qould's  magnitudes  of  the  stars,  observed  at  Cordoba,  as  given 
in  the  Uranometria  Argentina,  are  of  especial  value,  as  they  are  the  re- 
sults of  the  independent  observations  of  four  observers,  and  any  future 
change  of  light  in  a  star  to  the  extent  of  even  half  a  magnitude  can 
hardly  escape  detection  by  careful  comparison  with  neighbouring  stars. 

A  few  nebulse  suspected  of  variation  have  also  been  inserted  in  the 
Catalogue. 

I  have  added  my  own  observations  of  a  considerable  number  of  the 
stars  in  the  Catalogue.  Those  previous  to  October,  1877,  were  made 
in  the  Punjab,  India,  and  the  remainder  in  Ireland.  These  observa- 
tions were  chiefly  made  with  a  binocular,  or  field-glass,  by  Browning, 
London,  having  object-glasses  of  2  inches  diameter,  and  a  magnifying 
power  of  about  6  diameters.  With  this  glass,  stars  to  about  9  m.,  or 
fainter — when  not  close  to  brighter  stars — can  be  readily  discerned  in 
a  clear  sky,  in  the  absence  of  moonlight.  In  comparing  the  relative 
brightness  of  stars,  I  have  always  found  it  the  best  plan  to  accurately 
focus  the  field-glass.  Some  observers  put  the  glass  slightiy  out  of 
focus  in  making  their  observations,  and  consider  that  in  this  way  the 
influence  of  colour  on  the  eye  is,  to  a  great  extent,  eliminated.  "With 
reference  to  this  method,  Dr.  Gould  says  ( Uranometria  Argentinaj  note 
to  /  Carinse,  p.  252)  :  **  The  results  are  not  vcrj'  satisfactory,  owing  in 
part  to  the  circumstance  that  many  of  the  comparisons  Mere  made  by 
putting  the  opera-glass  out  of  fopus,  a  method  which  our  experience 
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shows  not  to  give  results  in  accordance  with  estimates  made  hy  the 
method  of  sequences,  or  by  comparison  with  artificial  stars  of  measure- 
able  brilliancy." 

Some  astronomers  lay  great  stress  on  the  use  of  a  photometer  in  the 
determination  of  star  magnitudes,  but  the  Cordoba  observations  giTen 
in  Dr.  Gould's  great  work,  the  Uranometria  Argentina,  show  what  good 
results  can  be  obtained  by  careful  estimation  with  the  naked  eye,  aided 
when  necessary  by  an  opera-glass,  without  the  use  of  any  photometer 
whatcTer.  With  reference  to  this  method,  Sir  John  Hcrschel  says 
{Cape,  Oh8,f  p.  305):  "  Without  dissuading  from  the  new  and  the  im- 
provement of  old  instrumental  contrivances  (or  astrometers)  for  this 
purpose,  and  having  myself  attempted  it,  not  as  I  think  without  some 
degree  of  success,  as  will  be  hereafter  explained,  I  am  yet  disposed  to 
rely  mainly  for  the  formation  of  a  real  scale  of  magnitudes  on  com- 
parisons made  by  the  unassisted  judgment  of  the  naked  eye." 

Of  the  photometers  which  have  been  tried  for  the  purpose,  the 
**  wedge  photometer,"  as  used  by  Professor  Pritchard,  seems  to  give  the 
most  consistent  and  satisfactory  results.  A  simple  and  ingenious  form 
of  photometer  has  lately  been  devised  by  the  Bev.  T.  E.  Espin,  a  de- 
scription of  which  will  be  found  in  the  English  Mechanic,  vol.  xxxvii.. 
p.  384. 

I  have  added  Professor  Pritchard's  magnitudes— obtained  with  the 
**  wedge  photometer  " — of  those  of  his  stars  which  are  included  in  my 
Catalogue.  They  represent  the  magnitudes  of  the  stars  as  supposed  to 
be  seen  in  the  zenith,  and  this  ^t  should  be  remembered  when  lus 
magnitudes  are  compared  with  those  given  by  other  astronomers. 

Professor  Pritchard's  results  will  be  found  in  vol.  xlvii.  of  the 
MA, 8.  JfemofTS, 

The  magnitude  given  in  the  Marvard  Photometry  have  also  been 
added,  and  are  denoted  by  the  letters  H.  P. 

I  have  inserted  in  the  Catalogue  on  my  own  authority  a  number  of 
stars  which  I  have  suspected  of  variation,  either  from  my  own  ob- 
servations or  from  the  great  discrepancies  in  the  magnitudes  assigned 
to  them  by  different  observers. 

The  positions  of  the  stars  have  been  brought  up  to  1880*0  (the 
epoch  of  Mr.  Proctor's  Atlas),  the  K.A.  being  given  to  the  nearest 
second,  and  the  Declination  to  the  nearest  decimal  of  a  minute. 

In  conclusion,  my  best  thanks  are  due  to  the  Eev.  T.  E.  Espin, 
B.A.,  F.R.A.8.,  President  of  the  Liverpool  Astronomical  Society,  and 
W.  S.  Franks,  Esq.,  F.E.A.S.,  Leicester,  for  much  valuable  assistance 
and  information. 
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NOTES  AM)  OBSEEVATIONS. 

No.  1.  y  Pboabi. — Schwab  finds  for  this  star  a  period  of  about  27^ 
days.  He  fonnd  it  equal  in  brightness  to  a  Fegasi  at  maximum,  and 
to  rj  Fegasi  at  mimimum ;  but  t^ese  comparison  stars  have  also  been 
suspected  of  variation  {Ohs&rvatarf^f  April,  1879,  p.  420).  Sir  J. 
Herschel  rated  it  3*11  {Cape,  Ohs,,  p.  440) ;  and  Franks,  2^m.,  No- 
vember 16,  1877  ;  Fritohard,  2'47  (1882-661).  From  observations  at 
Cordoba,  Dr.  Gould  also  finds  evidence  of  variation.  On  August  19, 
1871,  it  was  found  brighter  than  17  Ophincii,  or  about  2*5,  and  on 
September  5,  midway  between  a  and  5  Aquarii,  or  about  3*1.  3*04  HF. 

No.  2.  Star  near  y  Feoasi. — ^Not  in  Lalande^s  Catalogue.  7  m.  Hard- 
ing. Observed  by  Oibers,  September  27,  1820,  as  6-7  m.,  somewhat 
brighter  than  39,  and  nearly  equal  to  40  Fiscium  {Nature^  August  15, 
1878).  It  is  7*5  in  the  DurchmiMterung,  It  was  not  observed  by  Bessel, 
but  he  has  recorded  a  star  of  9  m.  ^  Argelander's  position  of  Oibers' 
star  7**0  and  d'58"  n  of  it,  where  the  DM  has  no  star. 

October  21,  1878. — ^I  found  it  brighter  than  39,  and  nearly  equal  to 
40  Fiscium;  September  10,  1883,  brighter  than  39,  but  3  steps  less 
than  40. 

No.  3. — ^FisdiTM. — ^Fosition  given  in  the  Catalogue  is  only  approxi- 
mate. 

No.  4.  LALAifms,  405-6  Ceti. — 6  m.  Lalande.  Not  in  Hei^  Cata- 
logue, 6*5  Gould.  Considered  by  Chandler  (Jun.)  to  be  variable  from 
5*2  to  6*4.     The  variability  was  confirmed  by  Sawyer. 

No.  5. — CiETi. — ^Included  by  Schonfeld  in  his  provisional  list.  He 
says,  **  1871,  November  3,  6*7".;  November  8,  8". ;  November  24, 10". 
und  nicht  weiter  veranderlich ;  auch  in  meinen  Beobachtungen  nicht 
oder  kaum.  Ich  halte  die  Eichtigkeit  dieser  Wahmehmungen  fur 
sehr  wahrscheuilich,  eine  Yerwechselung  mit  Nr.  3  des  Catalogs  aber 
doch  noch  fiir  moglich  S.A.N.,  79,  1885,  and  80*1915."  {Zweiter 
Catalog  von  ver&nderUehen  Stemen,  p.  5). 

No.  6.  P  Htdri. — 3  m.  Lacaille  ;  3-4  Behrmann;  2*7  Gould  3*27 
Sir  J.  Hersiohel,  who  says,  '^  Yariable  ?  "  His  estimates  of  magnitude 
vary  from  3*08  to  3-72.  The  Cordoba  observations,  however,  do  not 
confirm  the  suspicion  of  variation. 

No.  7.  11  Ceti. — 7jm.  Lalande  (664-5) ;  7  m.  Harding.  Sir  W. 
Henchel  gives  10, 11.  It  is  not  in  the  Uranometrta  Argentina,  so  must 
have  been  seen  below  7  m.  at  Cordoba.  3rd  October,  1883, 1  estimated 
it  7'3  m,  from  comparisons  with  W.B.  364  and  W.B.  398. 
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No.  8.  1 13  P.O.  Ceti  =  Lalaijde  837. — A  double  star  7,  9 :  44»-6 : 
19"-6  (7  and  8  m.  Gould).  Smyth  says:  ''  Piazzi  tells  us  that  in  Flam- 
steed's  asterism,  a  companion  of  the  9th  magnitude  follows  this  star  by 
1 1  ■•2  of  time,  which  he  could  not  find.  There  is  however,  at  about  the 
same  distance  and  to  the  north,  a  star  of  this  character,  although  rather 
smaller.     Is  the  follower  then  variable  ?" 

No.  9.  Lacaille  144  PH(EiaciB. — ^The  Cordoba  estimates  vary  from 
5-7  to  6-5. 

Ko.  10.  IT  Akdbomedjb. — 4^  Lalandc  ;  4  m.  Heis;  5  m.  Franks, 
November  18, 1877;  4*11  Pritchard  (1882-686).  I  found  it  about  4im., 
and  slightly  brighter  than  c  Audromedae,  but  less  than  /a,  October,  1875. 

No.  11.  15  Ceti.— 7i  and  7m.  Lalande  (972-3);  6-8  Gould;  Sir 
W.  Herschel,  12- 15.  3rd  October,  1883, 1  found  it  equal  to  WB  398, 
or  6*8  m. 

No.  12.  Lalaitde,  1013-14  Cassiopei-e. — 5  m.  and  10  m.  Lalande  ; 
7'7  m.  in  the  Burchmunterung,  Possibly  variable  {Nature,  November 
4,  1880),  6  m.  Harding.  It  is  not  in  Heis^  Catalogue,  nor  is  it  in 
Fedorenko's  Catalogue,  or  in  Argelander'H  Zones,  It  was  rated  7*9  m. 
by  Knott,  and  =  BD  51%  131,  November  8  and  19,  1880.  My  ob- 
servations are  : — 

November  14, 1880.  Paint  with  binocular,  2  stars  about  6^m.  n/l 
November  20, 1880.  Painter  than  the  two  stars  nf. 
August  17,  1883.       Fainter  than  the  two  stars  nf. 

No.  13. — ^Ajtobomed^. — A  small  star  «.j?.,  the  nucleus  of  the  great 
nebula  in  Andromedae  (M  31)  has  been  suspected  of  variation  by  the 
Rev.  T.  W.  Webb.  He  found  the  star  readily  visible  on  severjd  oc- 
casions with  a  9 J  inch.  With  speculum,  while  at  other  times  he  found 
it  very  faint  with  the  same  instrument  {Ast,  Eegister^  November, 
1882). 

No.  14.  201  B.A.C.  Cassiopels  =P.  0,  162. — 6  m.  Argelander  and 
Heis,  6m.  Franks.    Seen  by  me  as  6 J  or  7  m.  in  1 874.    5*36  and  5-7  HP. 

No.  15.  DM  8P,18  Cephei.— A  little  n.p,  the  variable  TJ  Cephei ; 
7*6  m.  in  the  DM.  Suspected  variable  by  Pickering.  Knott  says, 
"  My  own  observations  show  that  this  star  is  certainly  variable  to  tiie 
extent  of  some  six-tenths  of  a  magnitude,  but  I  am  unable  as  yet  to  see 
my  way  to  any  suggestion  as  to  its  probable  period."  {M(m,  NotieeSy 
EA,S,y  June,  1882). 

No.  16.  36  ANDEOMEDiB. — 6  and  4 J^  Lalande  (1527-8);  6  m.  Hard- 
ing, 6  m,  Armagh  Catalogue  (1840).  Not  in  Hei$*  Catalogue,  Webb 
says,  "Visible  to  naked  eye  "  {Cel.  Ob;,  p.  215).  Irregularly  variable, 
according  to  Schmidt.  It  is  a  weU  known  bintuy  (6,  7  :  356°'2  :  1".3, 
1877). 
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No.  17.  7  GAasioPEUB. — ^2  m.  Ptolemy  and  Sufi ;  2  m.  Argelander 
and  Heis;  2'52  Sir  J.  Herschel;  2*19  Pntchard  (1882*810).  In  the 
Bsdfard  CaUtiogue  (pp.  21  and  22)  Smyth  gives  some  observationB  of 
Sir  J.  Herschel,  tending  to  show  variation  in  the  light  of  this  star. 
Herschel's  observations  may,  however,  have  been  due  to  the  fact  that 
he  compared  it  with  a  CassiopeisB,  which  is  a  known  variable.  It  shows 
a  remarkable  spectrum  with  bright  lines.     2*3  and  2*2  in  HP. 

No.  18.  263  B.A.G.  Pisciuk.  =  LALAin)£,  1611. — ^Bated  7^  by 
I^ande.  It  is  6  m.  in  the  B.A.C.  Franks  found  it  8  m.,  and  orange 
(November,  1877).    It  is  not  in  Birmingham's  Catalogue  of  Bed  Stars. 


No.  19.  17  AjmBOMEDA. — 4,  4^LaIande  ;  5  m.  Harding ;  4-5  Heis ; 
5  m.  Franks,  November  18, 1877 ;  4*41  Pntchard  (1882*677).  4*65  HP. 

No.  20.  Near  /a  Cassiopels. — Smyth  says  {Bedford  Catalogue,  p.  25), 
''  Just  18'  south  of  fi  is  a  star  which,  though  of  the  6th  magnitude,  is 
not  in  Piazzi.  It  is  followed  nearly  on  the  parallel,  about  11".  off,  by  a 
9th  magnitude,  and  both  are  remarkable  for  being  red,  of  a  decided  but 
not  deep  tint."  In  Nature,  October  21,  1875,  the  following  remarks 
occur  with  reference  to  these  stars : — "  There  is  no  star  oi  the  6th 
magnitude  near  this  position  at  the  present  time,  nor  so  far  as  we  know 
is  there  any  record  of  such  an  object  having  been  seen  since  the  epoch 
of  Smyth's  observations,  1832*71.     It  may,  however,  prove  to  be  a 

variable  of  long  period There  is  now  a  steur  of  the   9th 

magnitude  following  /x  CassiopeisB  17'*2  and  15'- 38"  south;  this  is 
clearly  Argelander^s  star  +  53°,  No.  228  of  the  Durchmusterung,  there 
( 8timated  9-5,  a  considerably  fainter  object  than  an  average  9th  magni- 
tude in  Bessel's  scale ;  its  place  would  appear  to  correspond  better 
with  that  of  Smyth's  star,  following  his  6th  magnitude  nearly  on  the 
parallely  than  with  that  of  the  missing  star.  Probably  tms  small 
star  may  be  variable  also." 

No.  21.  P  Phobiticis. — 3m.  Lacaille;  3*80  Sir  J.  Herschel;  3*3 
Gould,  who  suspects  variation  to  the  extent  of  half  a  magnitude  ( U.A.f 
p.  271). 

No.  22.  Lalahds,  2037-8  GASsropiaLS. — ^Bated  10  m.  by  Lalande, 
September  29,  1790,  and  8*9  m.,  December  27,  1790.  It  is  9  m.  in 
Haiding'a  Atlas,  and  7*0  in  the  Durchmmterung. 

No.  23.  LALAin)s,  2097-8  and  2100. — 6,  and  8m.  Lalande;  8 
Harding;  8  m.  Piazzi;  7*2  in  DM ;  6-7  Heis;  7*0  at  Cordoba;  8m. 
Bumham,  January  (1875),  and  6*5  (1878*865).  Suspected  variable  by 
Qould  ( 271  Argentinaf  p.  335) ;  and  Bumham  {Memoirs  E^.S.,  vol. 
xlvii,  p.  215). 

No.  24.  <^  P18CIUM.— A  double  star,  6,  13  :  226°* 5  :  9"*0.  Smyth 
says,  *'  Though  marked  *  objectum  subtile '  by  2,  it  is  steadily  seen 
through  my  telescope.     But  it  is  singular  that  Piazzi  says  of  it, 
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''Duplex  Comes  in  eodum  verticaliy  admodum  exigoa  et  ad  astnim.'' 
He  certainly  could  hardly  have  seen  it  doable  with  his  instrament,  as 
it  is  now ;  but  the  acolyte  may  be  variable."  Webb  missed  the  com- 
panion. 


No.  25.  C  PisciUM. — 4  m.  Sufi ;  5  and  4 J  Lalande  (2187-8) ;  6  m. 
Harding;  5-4  Heis;  4*8  Gould;  5^  Franks,  November  23,  1877; 
4-93  Pritchard  (1882-609).  A  double  star,  6,  8  :  63°-8  :  23"-4.  Webb 
says  ( Cel.  Ohj.,  p.  378), ' '  6  var.  up  to  4  (?) "  Smyth  {Bedford  Catalogue, 
p.  32)  says,  "The  large  star  maybe  variable.  Ptolemy  called  it  8 
in  lustre,  and  he  is  followed  by  Ulugh  Beigh,  Tycho  Brah6,  and 
Hevelius."     501  and  49  HP. 

No.  26.  37  Ceti.— 6J,  6m.  Lalande  (2220-1);  5-6  Heis;  5 
Houzeau ;  5*3  Gould ;  5  Franks,  November  20,  1877  (44  =  6  m.). 
Sir  W.  Herschel  found  the  sequence  25*37,  28,  It  was  measureid 
5*1  with  the  heliometer  by  Johnson  1861.  The  Cordoba  estimates 
vary  from  5*3  to  5*7.  I  found  it  slig^y  brighter  than  44  Geti  in 
November,  1876.  It  is  6  m.  in  the  Ci^  Catalogue  (1878*91),  and 
502  HP. 

No.  27.  Lalakde,  2416  Ceti. — A  double  star  discovered  by  Sir 
John  Herschel  in  1830,  pes.  53°*0,  dist.  2"  (measures  at  Cincinnatti, 
1876-78,  give  26°-4 :  1"*64).  Captain  Jacob  suspected  variation  in 
both  components,  and  rated  the  star  6-7  m.  in  1857.  It  was  esti- 
mated only  9  m.  by  Ormond  Stone,  1875.  It  is  6*7  m.  in  the  Urano- 
metria  Argentina, 

No.  28.  i  AiTDBOUVDM. — 5  m.  Heis ;  5  m.  Franks  (=  <o),  Nov. 
25,  1877.  One  of  Pigott's  suspected  variables.  He  says  {Fhil 
Trans,,  1786),  "  This  star  is  said  to  have  diminished  in  brightness. 
In  1784  and  1785  I  found  it,  by  very  exact  observations,  less  than  v, 
equal  to  co,  and  brighter  than  d  and  x  ;  yet  I  must  mention  that  it  is 
marked  in  my  jouraal  as  being  sometimes  brighter,  and  at  other  times 
less  than  co ;  but  still  I  am  not  convinced  that  it  varies  in  brightness." 
Pierce  measured  it  as  4*83  {Harvard  College  Annals,  vol.  ix.).  4*94  HP. 

No.  29.  DM  8^  215  Piscium.— In  1881  M.  Tempel  called  attention 
to  the  fact  that,  on  January  31  of  that  year,  he  could  not  see  this  star, 
but  in  its  place  there  was  a  small  and  faint  nebula,  the  position  of 
which  agreed  weU  with  that  of  the  star  in  question.  As  on  one  other 
occasion  he  has  detected  such  a  nebulous  appearance  in  the  case  of  a 
star  which  whoUy  disappeared,  and  was  afterwards  again  seen  by 
Goldschmidt,  M.  Tempel  suggests  that  this  may  indicate  lie  possibility 
that  DM  8^,  215,  may  again  become  visible  {Science  Observer y  April  12, 
1881). 

No.  30.  43  Ceti.— 6i  m  Lalande  (2484) ;  6  Harding.  NotinJKwV 
Catalogue f  7*2  m,  Durehmusterung.  The  Cordoba  estimates  vary  from 
6*6  to  7-3. 
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No.  31.  PisciuM. — Suspected  variable  by  C.  H.  F.  Peters,  from 
obeervations  at  Clinton,  U.  S.  A.,  187d-1880.  On  January  5,  1880, 
he  found  it  10  m,  but  on  other  occasions  much  fainter,  and  sometimes 
invisible.  Probably  this  star  should  be  transferred  to  the  list  of 
"known"  variables. 

No.  31  a.  8  Cassiopeijb. — 8  m.  Ptolemy,  Sufi,  and  Argelander  3, 
and  4jr  Lalande ;  3-2  Heis ;  3-4  Howzeau ;  2*89  Pritohard  (1882*810). 
Gemnull's  observations  from  March,  1882,  to  October,  1883,  vary  from 
2*7  to  3*2  {JEngluh  Mechanic,  February  8,  1884).  In  October,  1876, 
I  found  8  half  a  magnitude  less  than  y,  and  more  than  half  a  magni- 
tude brighter  than  c.     2*84  and  3-0  H.P. 

No.  32.  liALLKDit  2598  Ceti. — 6^  Lalande ;  7  m.  Harding ;  8  m. 
Bessel.  The  estimates  at  Cordoba  vary  from  6*5  to  7*8 ;  and  Dr. 
Gould  says  "  this  is  certainly  variable." 

No.  33.  Lalands  2677  Piscixtm. — 7  m.  Lalande,  Bessel  and  7*0  in 
the  DM  :  6-7  Heis ;  5*9  Gould,  who  suspects  variation. 

No.  34.  LALAims  2798  Can. — 7  m.  Lalande ;  6*9  m.  Gould,  who 
marks  it  **  var.  (?) "  in  the  Uranometria  Argentina,  but  gives  no 
particulars. 

No.  36.  40  Cassiopei-b. — 4  m.  Lalande,  1789,  and  6  m.  1790;  5*2 
in  the  Durchmtuterung  ;  4*7  in  the  first  EadclifPe  Catalogue  ;  6  Piazzi; 
6-6  Groombridge  and  Heis  {Nature,  December  30,  1880).  Sir  W. 
Herschel  gives  the  sequence,  42,  40,  38.  6  m.  Franks,  November  25, 
1877.     5*46  H.P. 

No.  36.  3447  h  Sculptobis  =  Lacaille  462  (6m.). — A  double 
star,  6,  7,  90°*6  :  3",  1887  (0.  Stone),  and  the  components  are  suspected 
of  variation  {Cel,  Ohfects,  App.  iii.).  Gould  calls  it  r  Sculptoris,  and 
ratee  it  5*9.     6  m.  Cape  Catalogue  (1878*86). 

No.  37.  Lacaille  468  ERiDAia. — 6  m.  Lacaille.  Believed  to  be 
variable  by  Gould  from  5*9  to  6*5,  "  or,  perhaps,  even  wider  limits." 

No.  38.  Lacaille  480  Sculptobis. — With  reference  to  this  star, 
Gould  remarks,  **This  appears  to  be  generally  below  7"*0,  but  has 
been  three  times  observed  as  bright  as  6"^*  9,  once  by  Mr.  Hathaway, 
and  twice  by  Mr.  Thome." 

No.  39.  42  Cassiopeus. — Rated  6-7  by  Heis,  but  found  by  me, 
December  12,  1876,  fully  equal  to  46  Cassiopeiae  (5  m.  Heis) ;  Feb- 
ruary, 1877,  same  brightness;  March  3,  1883,  42,  1  step  less  than 46, 
and  2  steps  brighter  than  43,  or  about  5*1  m.  Sir  W.  Herschel  found 
42,  40,  and  48-42--38.  6  m.  Franks,  November  25,  1877.  On  Sep- 
tember 10,  1883,  I  estimated  42,  5*3  m. 

No.  40.  Stbuve  156  Piscium. — A  double  star  7*5,  7*9:  332°'8 :  4"-6. 
Dembowski  thought  the  components  variable. 

B.  z.  a.  pboc.,  bbe.  n.,  vol.  iv.^^ohnob.  2  K 
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No.  41.  54  Ceti.— 6  m.  Lalandc ;  7^^  Bessel ;  5-5  in  DM;  6*0 
Gfould  (Albany) ;  6  Heis ;  6*2  at  Cordoba.  Dr.  Gould  suspects  varia- 
tion, although  he  includes  the  star  among  his  ''  Standards  of  Magni- 
tude "  ( Uranometria  Argentina^  p.  21).    5*83  and  5*6  H.P. 

No.  42.  i  Ceti. — Rated  3-4  by  Sufi  ;  3  m.  by  Lalande,  Argelander, 
and  Heis;  5  m.  Bessel;  3*5  Gould.  In  November,  1876,  I  estimated 
{and  $  Ceti  equal.  Sir  J.  Herschel's  estimates  make  {  Ceti  0*8 m. 
fainter  than  i;  Ceti,  whereas  at  Cordoba  they  were  rated  equal.  3*85  H.l*. 

No.  43.  €  Cassiopele. — 4  m.  Ptolemy  and  Sufi ;  4  m.  Lalande ; 
3  Harding ;  3-4  Argelander  and  Heis  ;  349  Sir.  J.  Herschel ; 
3Jm.  Franks;  3-51  Pritchard  (1882*810),  November  25,  1877.  In 
October,  1876, 1  found  it  rather  more  than  half  a  magnitude  less  than  S 
Cassiopeise.  It  has  also  been  suspected  of  variation  by  Gemmill ;  his 
observations  from  February,  1882,  to  October,  1883,  vary  from  3*2  to 
3-8  {Eng.  Mechanic,  February  8,  1884).     3*55  H.P. 

No.  44.  55  AKBBOMEDiB. — 6  m.  Lalaude  ;  5  Harding ;  6  Heis  ; 
5 J  Franks,  November  25,  1877;  measured  5*48  by  Pierce;  Sir  W. 
Herschel  t,  X'55.  Described  by  Sir  W.  Herschel  as  "  a  fine  specimen 
of  a  nebulous  star."  Smyth  says  {Bedford  Cataloguey  p.  43), 
"  Pigott  suspected  A  of  variability.*'  I  estimated  it  6  m.,  October, 
1875.     5-60  H.P. 

No.  45.  (  PisciUM. — 4  m.  Ptolemy,  Sufi,  Argelander,  and  Heis ; 
5 J  Lalande  and  Piazzi ;  5  Harding ;  4*5  in  DM  ;  4-5  Howzeau  ; 
4-5  Gould  (at  Albany),  and  4-7  at  Coidoba ;  4*70  Pritchard  (1882-623). 

No.  46.  V.  PiscnTM. — One  of  Argelander's  variables,  but  rejected 
by  Schdnfeld.  It  is  Lalande  3504  (7im.).  The  Cordoba  estimates 
arc  6'8  and  7*0  (27.  A.,  p.  335),  and  in  Gould's  Catalogue  it  is  marked 
**var.(?)" 

No.  47.  56  Ain>BOMEDA  =  BAC  (579  +  580). — 6  m.  Lalande 
(3517  and  3524) ;  5-6  Heis.  Struve  found  the  p  star  of  this  wide 
pair  the  smaller;  Webb  found  it  the  larger  1850,  and  nearly  equal 
1871 ;  Whitley  and  Franks i?  smaUer  {Cel.  Olg\,  p.  215).     5*74  H.P. 

No.  48.  7  Artetis. — 7  and  5  m.  Lalande  (3540-41)  ;  6  m.  Hard- 
ing and  Heis;  6  Piazzi,  who  says,  "Quator  dierum  intervallo  ab  8* 
ad  6^  magnitudinem  stellam  banc  transiise  mihi  visum.  Non  inde 
tamen  inter  variabiles  cam  referre  anderem.' ' 

Sir  W.  Herschel  gives  14-7  (which  means  that  he  found  7  about 
0-4  m.  less  than  14).  My  observations  are: — **  November,  1875,  7 
slightly  brighter  than  1  Arietis,  and  about  6  m, ;  February,  1877, 
7  a  little  less  than  1  Arietis ;  December  29,  1877,  7  slightly  less  than  1 ; 
December  23,  1878,  7  slightly  less  than  1 ;  October  5,  1879,  7  very 
slightly  brighter  than  1 ;  November  2,  1882,  7  and  1  exactly  equal ; 
September  27,  1883,  7,  two  steps  brighter  than  1 ;  January  2,  1884, 
7,  two  steps  less  than  1. 
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No.  49.  y  Htdbi. — 5  and  6  m.  Lacaille.  The  Cordoba  estimates 
vary  from  6*6  to  7*5,  and  Dr.  Gould  considers  it  a  "variable  of  long 
period."     5-6 m.  (Cape  Catalogue,  1874*82). 

No.  50.  112  PisciUM.— 6-7  Heis;  6  m.  Franks,  November  23, 
1877,  included  by  Schonfeld  in  his  provisional  list.  He  says  (quoting 
Schmidt),  **  1867,  heU  6  m. ;  1869,  Aug.  nur  in  Opemglase  zu  sehen, 
AN  74,  1770."  The  Cordoba  estimates  vary  from  60  to  64 ;  March  4, 

1877,  I  found  the  star  mearly  6  m.,  and  brighter  than  a  star  n.f,  a 
Pifidum;  December  23,  1878,  equal  to  a  star  s,p,;  November  9, 
1882,  equal  to  the  star  s.p, ;  September  30,  1883,  112,  two  steps  less 
than  the  star  s.p,     5'84  H.P. 

No.  51.  o  Htdbi. — 2J- m.  Lacaille;  3-4  Behrmann;  2-9  Gould; 
3-44  Sir  J.  Herschel,  who  says  **  variable  (?)"  His  estimates  of  mag- 
nitude vary  from  3*26  to  3*83.  It  is  3-2  in  the  Cape  Catalogue 
(1873*99).  The  Cordoba  estimates,  however,  do  not  confirm  the 
BQspicion  of  variation. 

No.  52.  a  PiscnjM.— A  double  star  2*8,  3*9  :  324°-0  :  3"*08,  1877. 
Suspected  "  variable  in  brightness  and  colour"  {Observatory j  October, 

1878,  p.  186),  a  was  rated  3-4  and  4-3  by  Sufi  ;  3^  by  Lalaade,  and 
3-4  byArgelauder  and  Heis.  Gould  gives  it  3*8;  Pritchard  3*71 
(1882*623).     3.99  H.P. 

No.  53.  Lacaille  617  Htdbi. — 7  m.  Lacaille.  Eepeatedly  observed 
at  Cordoba  as  7f ,  but  twice  recorded  in  1872  as  brighter  than  7*0 
( Uranometria  Argentina,  p.  242). 

Ifo.  64.  61  Ceti.— 7J  and  6  m.  Lalande ;  6-7  Heis ;  7*3  DM. 
SirW.  Herschel  gives  60-61,  63.  Dr.  Gould  says  the  various  esti- 
mates at  Cordoba  indicate  a  fluctuation  through  moro  than  a  magni- 
tude {IT.  -4.,  p.  313).  In  November,  1876,  I  found  61  about  half  a 
magnitude  less  than  60,  but  a  little  brighter  than  a  star  n.f, ;  Septem- 
ber 27,  1883,  I  estimated  it  6*0,  from  comparisons  with  60  Ceti  and 
LL  3889  {n.f.). 

No.  55.  V  FoRNACis  (=  L  618  =  LL  3864)  6  m.  Lacaille  ;  6 J  La- 
lande ;  5  m.  Behrmann ;  4  Argelander ;  5  Heis.  The  Cordoba  esti- 
mates vary  from  4*9  to  5*7. 

No.  56.  a  Ajlietis. — This  star,  according  to  Gould,  shows  signs  of 
fluctuation  in  its  light  {U.  A.,  p.  342).  It  was  rated  3-2  by  Ptolemy 
and  Sufi ;  twice  as  2  m.  and  three  times  3  m.  by  Lalande ;  2*40  by 
Sir  J.  Herschel;  2  m.  by  Argelander  and  Heis;  and  1*9  at  Cordoba; 
216  Pritchard  (1883*084  and  1883*175).     2*04  and  2*3  H.P. 

No.  57.  55.  Cassiopelb. — 6-7  Heis  ;  6  m.  Franks,  November  29, 
1877.  With  reference  to  this  star,  Houzeau  says,  "L'etoile  55 
Cassiopeiffi  etaitpour  moi  bien  visible  et  de  6  me.  grandeur  en  1875*10. 
Elle  egt  marquee  seulement  8*9  dans  THistoire  celeste  de  Lalande, 
p.  379."    6*08  and  5*8  H.P. 

2E2 
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Ko.  58.  66  Ceti. — 6^  and  6  m.  Lalande  ;  7  Fiazzi ;  7  Haiding ; 
6-7  Hcis.  Not  in  Argelander's  Uranometria ;  6^  m.  Armagh  Catalogue ; 
6  m.  Franks,  and  =  63,  November  28,  1877.  Sir  W.  Herschel  fomid 
the  sequence  58,  66,  63  ;  6-7  Cape  Catalogue  (1878*96).  Gould  finds 
no  evidence  in  support  of  variation. 

November  16,  1876,  I  found  66  about  half  a  magnitude  brighter 

than  63. 
October  21,  1878.     Same  relative  bri^tness. 
September  27,  1883.  Estimated  5*6  m.  -  4  steps  brighterthan  63. 

No.  59.  TjACatt.lk  691  Htdbi. — 6  m.  Lacaille,  but  found  only  7^id. 
at  Cordoba. 

No.  60.  Lalande  4339  Febsei. — 8  m.  Lalande ;  6*4  D  M  ;  6-7 
fieis.  Estimated  8  m.  by  Talmage  at  Leyton,  November  25,  1880, 
vrhile  observing  Swift's  comet  of  that  year.  On  January  7^  1882, 1 
estimated  it  6*4  m. — about  equal  to  a  star  n./.  (20  Heis  Fersei). 

No.  61.  740  B.A.G.  Cassiopelb. — ^With  reference  to  this  star, 
Bailey  remarks,  **  Fiazzi  considers  this  star  to  be  of  the  8th  magnitude 
only ;  it  was  observed  by  Groombridge  (506),  who  says  it  is  of  the  6th 
magnitude  ;  it  was  likewise  observed  by  Fond  "  (74).  In  Naturey 
July  15,  1875,  it  is  stated  that  "other  estimates  are: — ^HeveUusB; 
Fedorenko  (Lalande,  1789,  November)  8;  Fiazzi  8,  by  7  observations; 
Schwerd  8^- ;  Taylor,  in  1834  or  1835,  7  (he  calls  the  star  21  Cephei)  ; 
Carrington  8*1  ;  the  Radcliffe  Catalogue! 'b  ;  &nA Burchtnusterung %AP 
It  was  rated  6  m.  by  Franks,  November  30,  1877.  On  February  14, 
1880,  I  found  a  small  star  about  8^  m.  near  the  position  ;  March  14, 
1884,  small  star  near  position  of  740  B.A.G.  veiy  faint  witii  binocular, 
below  9  m. ;  March  29, 1884 — about  9  m. — faint  with  binocular,  in  a 
clear  sky. 

No.  62.  F.  II.  89  Tkiakgttli  (=  13  F  «  S  269).— A  double  star, 
6-5,  10:342°1  :  2"-3.  Webb  says,  "6*5  var.(?)"  Heis  naked  eye, 
"Fl.  slow  bin  (?)." 

No.  63.  15  Tbiakouli  =  786  BAG.— 6J  Lalande  (4762) ;  6-5 
Hcis;  6m.  Franks,  November  29,  1877.  In  the  notes  to  the  BAG, 
Baily  remarks,  "Argelander  has  considered  this  star  to  be  of  the 
6th  magnitude,  whilst  Bradley  and  Fiazzi  reckon  it  of  the  8th.  No- 
vember 20,  1876,  I  found  15  slightly  brighter  than  14  Trianguli; 
November  15,  1878,  15  very  slightly  brighter  than  14;  Octobers, 
1879,  15  and  14  exactly  equal;  December  30,  1883,  15  and  14 
exactly  equal.     5*60  H.F. 

No.  64.  79  Ceti.— 7  m.  Lalande  (4810) ;  6-7  Heis.  Not  in 
Argelander's  Uranometria:  7*0  Gould;  6-7  Cape  Catalogue  {\%1%'99). 
(Closely  n./.  is  an  8Jm.  star,  Lalande,  4821.)  February  17,  1884, 
I  found  79  below  7  m. — ^more  than  half  a  magnitude  less  than  LL 
6008  (6*5  Gould). 
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No.  65.  Lalakde  4881  Cezi. — 6^  Lalande ;  7  Bessel ;  6  Argelander 
Heis  and  Gould,  and  5*6  at  Cordoba.  Br.  Gould  suspects  yariation« 
The  star  is  not  in  the  Cape  Catalogue  (1880). 

No.  66.  Lalakde  4864-5  Pebsei. — 7^  and  9m.  Lalande;  8in. 
Harding;  6-7  Heis;  6-7  in  DM.     Not  given  by  Houzeau. 

Jan.  7,  1882.  From  comparisons  with  a  star  (6-7  Heis)  south  of 
$  Ferseiy  I  estimated  the  magnitude  of  Lalande  4864  as  6*5  m. : — 

March  6,  1882.    LL  4864  about  6*5  m. 

April  8,  1888.      Estimated  6*6  m. 

October  3, 1883.  Estimated  6*2  m. 

No.  67.  85  Cett. — 6^  Lalande  (5006) ;  8  m.  Bessel ;  6  m.  Harding 
and  Heis;  65  Gould;  6m.  Franks,  November  28,  1877.  Dr.  Gould 
suspects  variation,  although  it  is  included  among  his  Standards  of  Mag- 
nitude ( lLA,f  p.  22).  This  star  is  included  in  Aries,  in  Lalande's 
Catalogue.     6*26  and  6*1  H.P. 

No.  68.  38  Arietis.— 6m.  Lalande  (5075);  5  Harding;  6*2  in 
DM  ;  5  m.  Argelander  and  Heis ;  Sir  W.  Herschel  4*1  (Peirce's  reduc- 
tions) ;  5-4  Gould ;  5  Franks  {i  mag.  >  31),  November  29,  1877. 
5-20  H.P. 

November  24,  1878,  I  found  38  brighter  than  31  Arietis,  but  less 
than  k  Ceti;  October  14,  1879,  38  brighter  than  31,  but  less  than  X 
Ceti;  November  6,  1882,  38  about  5  steps  brighter  than  31,  or  about 
5-2. 

No.  69.  Lacaillb  893  HoBOLoon. — 5  and  6  m.  Lacaille ;  6-5  Behr- 
mann;  5*8  Ellery  (1870);  6*4  to  6*7  at  Cordoba.  Gould  remarks, 
''  If  it  be  variable,  as  seems  probable,  its  minimum  must  have  occurred 
in  1872.  The  various  estimates  may  be  reconciled  by  supposing  a 
period  of  somewhat  more  than  3  years,  and  a  variation  of  the  magni- 
tuide  from  5*8  to  6*7  "  ( Uranometria  Argentina,  p.  264). 

No.  70.  TT  Akietis.— A  triple  star,  5,  8*5,  11  :  121°-6, 109°-9:  3"-l, 
25^'.  The  11m.  comes  seems  to  be  variable,  as  Sir  W.  Herschel  found 
it  brighter  than  the  8'5  companion,  whereas  Webb  in  1871  rated  them 
9-5  and  13.  So  Sadler,  1874.  Franks  found  11  more  like  13  or  14  in 
1876.     {Cel  Ohf.,1^.  235). 

No.  71.  17  Pebsei.— 5  m.  Lalande  (5242);  5  Heis;  5 Franks  (>21 
or  24),  Nov.  29,  1877.  In  Pierce's  reductions  of  Sir  W.Herschel's  es- 
timates the  stars  17,  21,  and  24  Persei  are  rated  equal,  each  =  4*9.  My 
observations  are  : — Nov.  21,  1876,  17  very  slightly  brighter  than  24  ; 
Nov.  24,  1878,  17  a  little  brighter  than  24,  but  less  than  16 ;  Oct.  6, 
1879,  about  the  same  ;  Sept.  13,  '82  about  the  same  ;  March  4,  1883, 
17  three  steps  brighter  than  24,  and  four  steps  brighter  than  21  ;  Sept. 
27,  1883,  17  three  steps  brighter  than  24 ;  Dec.  6,  1883,  17  one 
step  brighter  than  24.     4*80  H.P. 
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No.  72.  B.  51  Cassiopexjb  (- Arg.  +  63,  369) ;  6*5  Argelander ;  8  m 
Birmingham,  Apiil  13,  1876. 

No.  73.  Lacaills  937  HoBOLOGn. — 6  m.  Lacaille.  GK)iild  thinks 
that  the  Cordoba  ''observations  giye  strong  reasons  for  suspectinfr 
variability/'  the  estimates  ranging  from  6*0  to  6*7.  He  calls  its  colour 
"  striJdngly  red." 


No.  74.  21  Peesei. — 4,  5,  and  6  m.  Lalande  (5415-17);  5  m.  Hei?. 
5J  Franks,  Nov.  29,  1877.  Sir  W.  Herschel  found  21  equal  to  17 
Persei.  Nov.  21,  1876,  I  found  21  Persei  slightly  brighter  than  17; 
March  4,  1883,  21  decidedly  less  than  24  (5-6  Heis)— at  least  02 
mag.,  and  four  steps  less  than  17  Persei,  or  about  mag.  5*6 ;  Dec.  6, 
1883,  two  steps  less  than  24  Persei.     5*20  and  4*9  H.P. 

No.  75.  7}  EBiBAin:. — 3  m.  Ptolemy,  Tycho  Brah6,  and  Hevelius : 
4-3  Sufi  ;  4  XJlugh  Beigh ;  4*50,  Sir  J.  Herschel  {Cape  Ohs.,  p.  345) : 
3  m.  Heis ;  3  m.  Franks  (Nov.  28,  1877) ;  37  Gould.  Smyth  remarks 
{^Bedford  Cataloguey  p.  73),  **  3  pale  yellow,  and  not  of  a  brightness 
corresponding  to  its  rated  magnitude."  Jan.  28,  1876,  I  foun<i 
17  =  €Eridani,  but  slightly  less  thanirCeti;  Nov.  14,  1876,  i/Eridani 
slightly  brighter  than  ir  Ceti.     3*95  H.P. 

No.  76.  47  iLRiETis. — 6  m.  Lalande  (5453);  6  m.  Harding;  6  m. 
Heis.  Not  in  Argelander's  Uranometria ;  4*8  Sir  W.  Herschel  (Pierce) ; 
6  m,  Franks,  Nov.  29,  1877.     5*88  and  5*6  H.P. 

Nov.  24,  1878, 1  found  47  very  slightly  brighter  than  p'  Aiietis. 
Oct.  6,  1879,  47  brighter  than  p',  but  less  than  p*. 
Mar.  3,  1883,  47  two  steps  less  than  p'. 


No.  77.  c  Arietis. — 5  m.  Sufi;  4^,  5  Lalande;  4  Harding;  6 
Besscl ;  4-5  Heis  and  Houzeau  ;  5*0  Gould ;  5  Franks  Nov.  29, 1877 ; 
4*24  Pritchard  (1882704).  It  is  a  close  double  star,  and  Struve  sus- 
pected the  components  of  variation.  Sir  W.  Herschel  gives  the 
sequences  {.c.-r*  and  € ,  8.  Feb.  1877,  I  found  c  brighter  than  {,  and 
not  much  below  8 ;  March  3,  1883,  c  2  steps  brighter  than  C  Dr. 
Gould  suspects  variation.     4*58  and  4*7  H.P. 

No.  78.  Beadlet  396  Cassiopelb. — 4*5  Lalande,  Nov.,  1789,  and 
7m. March,  1790;  7m.  Groombridge;  6  Carrington  and  Heis;  5*5  in 
D  M  {Nature,  Dec.  30,  1880).  March  14,  1884, 1  estimated  it  6*2m., 
2  steps  less  than  784  B.A.C.  (6  m.  Heis). 


No.  79.  5  Eridani. — 6  and  5  J  Lalande  (5546-49);  6  Haniing; 
5-6  Heis ;  5*4  Gould ;  6  Franks,  Nov.  28,  1877.  Espin  says,  '*  seems 
liable  to  sudden  changes  of  magnitude"  {private  letter).  Feb.  17, 1884, 
I  estimated  it  5*4  m« 
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"So,  80.  0  EuDAin. — 3  m.  Lacaille ;  3-4  Behrmaim ;  2*6  Gbnld. 
A  double  star,  5,6:  81^-5 :  8'''68  (Sir  J.  Herschel).  The  magnitudeB  of 
the  components  seemed  to  me  in  the  Punjab  (1875)  much  underrated; 
more  like  4  and  5,  or  3^  and  4^.  As  a  single  star  I  found  it  about 
3  m.,  Dec.  1876,  and  considerably  brighter  than  12  Eridani. 

Gould  thinks  that  one  of  the  components  is  probably  variable  to 
some  extent.  Sir  J.  Herschel  estimated  0  Eridani  3*73,  and  17  Canis 
Majoris  2*85,  or  the  former  Q'^^  fainter  than  the  latter.  Dr.  Gould, 
on  the  contrary,  estimates  B  Eridani  0*3  m.  brighter  than  17  Canis 
Majoris,  which  gives  further  reason  for  suspecting  variation. 

No.  81.  93  Cbti.— 7  and  6  m.  Lalande  (5617-18);  6-7  Heis;  6-4 
GFould.  Closely  n  of  a,  with  which  it  forms  a  fine  open  pair.  Smyth 
called  93,  5^  m. 

No.  82.  p'  Ehidawi.— A  double  star,  6,9:  86®-6 :  2"-26,  discovered 
by  Bamham,  who  suspects  the  companion  of  variation. 

No.  83.  P'^YBJSEi  (Comes). — The  well-known  companion  to  Algol, 
discovered  by  Schroter  (1787),  who  suspected  variation.  Sadler  con- 
siders it  variable  from  10m.  to  14  m.  in  some  short  period.  A  writer 
in  Nature  (Feb.  20,  1879)  states  that  he  failed  to  see  any  trace  of  the 
star  on  several  fine  nights  in  the  early  part  of  1874,  using  a  7-inch  re- 
fractor ;  but  on  Sept.  9  of  the  same  year,  he  saw  the  companion  very 
distinctly  with  the  same  instrument.  It  was  measured  by  Talmage  at 
the  Leyton  Observatory,  Oct.  2,  1874  (194°-4  ,  79"02  ;  mag.  11-12), 
and  by  Bumham  1878-6:  192°-4:  81"-86.  There  are  three  other 
faiiiter  companions. 

No.  84.  12  Ertdani.— 3  m.  Lalande  (5986);  3^  Lacaille  (1000); 
3-4  Heis ;  3'6  Gould  (a  Fomacis).  It  is  a  double  star  3,8:  316^ : 
2"-4  (O.  Stone,  1877),  and  3  is  suspected  of  variation.     3*77  H.P. 


No.  85.  {  Abietis. — 4 m.  Sufi ;  5  Lalande ;  6  Bessel ;  4*5  in  D  M; 
4-5  Argelander ;  5-4  Heis ;  4*7  Gould  (at  Albany),  and  5*2  at  Cor* 
doba;  4*78  Pritchard  (1882-704).  Gould  suspects  variation,  although 
he  includes  the  star  among  his  Standards  of  Magnitudes  (  U.  A,,  p.  22). 
4-93  H.P. 

Oct.  1875,  I  rated  it  5  m.  and  equal  to  c  Arietis. 
Feb.  1877,  {  a  little  less  than  c  Arietis. 
March  3, 1883, 1^  2  steps  fainter  than  c  Arietis. 

No.  86.  #c^  Cbti  «  96  Fl.— 5  J  and  6  m.  Lalande ;  5  Heis  (k*  =  6) ;  5 
Houzeau  (ic*  =  6  m.) ;  5-1  Gould  (x"  (97)  =  6*2).  Franks  found  it  about 
6  m.,  and  very  slightly  brighter  than  ic*  (Nov.  1877)  **pale  yellow." 
Nov.  16,  1876,  I  found  k^  nearly  1  magnitude  brighter  than  /c",  and 
about  =  94  Ceti;  Jan.  9,  1882,  about  =  95  Ceti,  but  less  than  94;  4 
March,  1883,  k^  2  steps  brighter  than  94,  and  k'  3  steps  less  than  95. 
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No.  87.  X*  F0KKACI8  (=  Lacaille  1101). — 6  Lacaille;  6*2  Gould. 
The  Cordoba  estimates  yaried  through  six-tenths  of  a  unit.  (U.  A.,  p. 
125. 

No.  88.  z  EsiDAin s Lacaille  1125. — 5^  m,  Lacaille;  6  m.  Behr- 
mann;  6'4  Oould;  6-5  Cape  Catalogue  (1877*31).  Houzeau  eay^ 
with  reference  to  this  star  { Annals  of  the  Brusseh  Observatory) : — **  L<* 
soup^on  de  variability  est  encore  plus  fort  pour  z  Eiidani ,  j'ai  attribiie 
cette  etoile  d  la  4  me  grandeur  en  1875*10,  et  il  n'y  a  pas  lieu  de  croin? 
qu'une  erreur  grave  se  soit  glissee  dans  cette  estimation.  Cette  t^t 
d'autant  moins  probable  que  z  est  voisine  de  0  et  de  y  aux  quils  il  avtiit 
6t4  alors  compar6.  Pourtant  en  1875*61,  je  nele  voyais  qu'a  peine  (t 
le  notais  6*7.  Sur  les  cartes  on  Ta  fait  de  la  5  me  grandeur,  qui  est  iiiie 
moyenne.  Cette  6toile  devrait  etre  suivre  attentivement  par  les  obser- 
vateurs." 

No.  89.  €  Ebidaki. — 3-4  Sufi ;  3  Argelander,  and  Heis ;  4*40  Sir  J. 
Herschel  {Cape  Ohs.,  p.  344).  Sir  W.  Herschel found  €  =  1; ;  3*6  Gould 
3  m.  Franks,  Nov.  30,  1877.     3*66  H.P. 

Jan.  1876,  I  found  c^i;,  very  slightly  less  than  8,  but  brighter 
than(;. 

No.  90.  9  Taubi.— in  the  Phil.  Trans.,  1799,  p.  142,  Sir  W. 
Herschel  remarks,  '<  9  Tauri,  Dec.  28,  1798.  This  star  is  lost.  M. 
de  la  Lande  says  it  is  not  to  be  found.  See  Mr.  Bode's  Art.  Jahr. 
Bueh.  for  1795,  p.  198.  Elamsteed  has  two  complete  observations  of 
it,  p.  86  and  p.  506.  We  can  hardly  admit  what  Mr.  Bode  suggests 
that  this  star,  like  the  rest,  has  found  its  way  into  the  British  Catalogue 
by  some  error  of  writing,  or  of  calculating  the  observations  ;  it  will, 
therefore,  be  advisable  to  look  for  a  future  reappearance  of  it,  as  it  may 
prove  to  be  a  periodical  or  changeable  one."  In  the  notes  to  the  B.A.C., 
Baily  remarks,  **9  Tauri.  Sir  William  Herschel  says  'this  star  is 
lost.'  It  is,  however,  still  in  its  place.  Probably  it  is  a  variable  star." 
He  gives  the  reduced  position  for  1690  as  A  R  49*^  41'  40",  and  Dec. 
22°  8'  55".  This  position  brought  up  to  1800 — ^the  epoch  of  Lalande's 
catalogue — agrees  fairly  well  with  that  of  Lalande  6641-2  (7  m.).  The 
star  is  7  m.  in  HardingU  Atlas,  where  it  is  marked  9  Tauri. 

Dec.  28,  1878,  I  found  Harding's  star  less  than  7  Tauri,  and  loss 
than  Lalande  6670-71,  but  brighter  than  Lalande  6696-7. 

Franks  rated  it  6^m.,  and  less  than  7  or  11  Tauri,  Dec.  6,  1877. 

No.  91.  8  Ertdani. — 3-4  and  4-3  Sufi ;  3  m.  Argelander  and  Heis ; 
3*3  m.  Gould.  In  Jan.  1876,  I  found  8  very  slightly  brighter  than 
c  Eridani.     3*68  H.P. 

No.  92.  Maia  Pleiadttm. — ^From  a  careful  examination  of  the  mag- 
nitudes of  the  brighter  stars  in  the  Pleiades,  M.  Wolf  considers  that 
Merope  and  Atlas  are  decidedly  variable,  and  Maia  appears  to  have  in- 
creased in  magnitude  since  the  observations  of  Piazzi  and  Bessel.    The 
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five  other  brighter  stars  show  no  evidence  of  variability,  bnt  some  of 
the  smaller  stars  have  certainly  changed  their  relative  brightness  since 
the  former  observations. (if(W.  Not.  B.A.8.,  Feb.  1876). 

Ko.  93.  Meeopb  Flbiadtjm. — See  last  note.  A  faint  nebula  sur- 
rounding this  star,  discovered  by  Tempel,  1859,  has  been  suspected  of 
variation,  but  the  evidence  is  very  conflicting.  It  has  been  seen  by 
several  observers  with  apertures  ranging  from  2  inches  to  37  inches 
(Common),  but  others  doubt  its  existence,  notably  Bumham,  who  has 
failed  to  see  it  with  the  great  American  refractors.  Trouvelot,  how- 
ever, from  his  own  observations,  1875-1880,  concludes  that  the  nebula 
is  really  variable.     {Seienee  Observer,  Dec.  15,  1881.) 

No.  94.  30  (e)  Taitbi. — 5  J  and  6  m.  Lalande ;  5  m.  Argelander, 
Heis,  and  Houzeau  (1875*15) ;  5*2  Gould  (at  Albany),  and  6*3  at  Cor- 
doba; 6m.  Franks,  Nov.  30,  1877,  "greenish  white."  On  Sept.  27, 
1883, 1  estimated  it  5-5  m.  (about  two  steps  less  than  47  Tauri) ; 
April  1,  1884,  52 m. 

No.  95.  Atlas  Pleiadttv. — See  note  to  Maia  Pleiadum.  Atlas  was 
seen  double  by  Struve  in  1830,  dist.  0"'79;  but  Dawes,  Secchi,  Dem- 
bowski,  and  Bumham  have  always  found  it  single. 

No.  96.  p  FoENACis. — 6  m.  Lacaille  ;  5  m.  Argelander  and  Heis ; 
5-4  Behrmann.  The  Cordoba  estimates  vary  from  5*3  to  6*0;  6-5  Cape 
Ca^.  (1878*71). 

No.  97. /EaiDAia.— A  double  star,  5,  5J:  199°-7:  8"*5.  Gould 
considers  that  the  /  star  of  this  pair  is  probably  variable ;  estimates 
from  4^  to  6. 

No.  98.  Laxande  7172  Taum. — 8^^  m.  Lalande;  9m.  Harding; 
7*8  m.  in  D  M.  The  Cordoba  estimates  vary  from  6*8  to  7*9,  and  the 
star  is  evidently  variable.  Sept.  30,  1883,  I  found  this  star  consider- 
ably less  than  Lalande  7021  (6*8  Gould),  and  about  7*8  or  8  m. 

No.  99.  Lacaille  1286  Eeidani. — 6  m. 'Lacaille;  6-5  Behrmann; 
6*2  Gould,  who  says,  '^  There  is  some  reason  for  suspecting  variation  in 
the  brightness  of  this  star.''     6  m.  Cape  Catalogue  (1877*64). 

No.  100.  y  Eeidai^i. — 3-4Sufl;  2m.  Lalande  and  Harding;  3  m. 
Argelander  and  Heis;  Sir  W.  Herschel  gives  the  sequence  67  {0) ,  y-,  3 
3*94,  Sir  J.  Herschel  {C(^e  Ohs.  p.  343).  He  says  (p.  179),  **marked 
as  2*3  m.  in  A.S.C.,  but  it  is  certainly  not  above  3-4 ;  '*  2*8  Gould. 
D' Arrest  called  it  *'  orange ;"  3  m.  Franks,  Nov.  30, 1877.  3*05  as  H.P. 

Nov.  1875,  I  estimated  it  3^  m. ;  Dec.  1876,  y  seemed  about  3  m. 
and  equal  to  p  Eridani. 

Secchi  found  '^  Spectrum  third  type ;  magnificent  zones,  but  cer- 
tainly variable."    {Addenda  to  Birmingham^  Catalogue.) 
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No.  101.  P  in  213  Tauki.— A  triple  star,  75,8,  12:  1281, 
240° :  7-2" ,  60";  Webb  says,  "  12  var?  South  missed  it,  1823.  2  rated 
it  differently  in  different  years."  Chambers  remarks,  ^'  There  seem 
grounds  for  supposing  C  to  be  variable." 

No.  102.  LALAia)E  7737  Eridani. — 7  m.  Lalande ;  6-7  Heis  ;  not  in 
Argelander's  Uranometria.  Found  only  7*6  m.  at  Cordoba.  It  is  not 
in  the  Cape  Catalogue  (1880). 

No.  103.  Lalakde  7710  Peesei. — 6J^  Lalande;  5  Harding;  6  m. 
Heis.  17  March,  1876,  I  found  it  about  6Jm. ;  3  Nov.,  1878,  and  12 
Nov.  1882,  about  6 J  m.— less  than  66  Persei ;  3  Oct.,  1883,  I  estimated 
it  6-2  m. 

No.  104.  47  TArRi. — 6J  m.  Lalande  (7888) ;  5  m.  Argelander  and 
Heis ;  6  m.  Franks  (=  46  Tauri),  Dec.  7,  1877,  and  =  P.I.V.  19.  It  is 
5*2  m.  in  the  Uranometria  Argentina,  and  marked  '*  red."  4*97  and 
4*6  H.P. 

Sept.  27,  1883,  I  found  47  three  steps  brighter  than  46,  and  two 
steps  brighter  than  30  Tauri,  but  considerably  less  than  /&  (or 
about  5'3m.). 

No.  105.  48  Tauri.— 6  and  7  m.  Lalande  (7926-7);  6  Heis.  In- 
cluded by  Schonfeld  in  his  provisional  list.  He  says  (quoting  Schmidt), 
"1872,  Sept.  3;  kaum  7  m.,  mit  freiem  Auge  keine  Spur,  langsam 
zunehmend.  U  N  und  Heis  6  m."  A  N  80,  1912,  1920.     6*39  H.P. 

March  21,  1878,  48  about  7-3m.— 1  mag.  less  than  58  Tauri  (6-7 
Heis). 

Oct.  17,  1878,  48  considerably  less  than  58,  but  slightly  brighter 
than  a  star  about  1^  n  of  it ;  3  March,  1883,  48  about  7  m. ; 
April  2,  1883,  7  m. 

No.  106.  121  Heis  Pebsei. — Not  in  Lalande^s  Catalogue;  7  m. 
Harding ;  6  m.  Heis.  Not  in  Argelander's  Uranometria.  Suspected 
by  Pierce  {Harvard  College  Annals^  vol.  ix.)  to  be  variable.  He  says, 
**The  absence  of  this  star  from  the  Uranometria^  and  the  great 
difference  between  the  magnitude  assigned  by  Heis  and  me  (5*8)  and 
that  of  the  Durchmusterung  (7*7),  certainly  creates  a  suspicion  of  varia- 
biUty."     7*54  H.P. 

I  have  observed  the  star  as  follows : — 
Nov.  14,  1878,  about  8  m. — equal  to  or  very  slightly  brighter 
than  a  small  star  closely  «./.     12  Nov.,  1882,  equal  to  or  very 
slightly  brighter  than  the  small  star  «./. 

No.  107.  U  Tattri. — ^Included  by  Schonfeld  in  his  provisional  list. 

No.  108.  839  H  Tattri. — ^A  small  nebula  discovered  by  Hind,  Oct. 
11,  1852,  with  a  10th  magnitude  star  nearly  touching  it.  This  star 
has  since  proved  to  be  variable,  and  is  now  Imown  as  T  Tauri  (No.  22 


GK>RB — On  Suspected  Variable  Stars,  326 

of  Catalogue  of  Known  Variables),  The  nebula  was  missed  by  d' Arrest, 
Oct.  3,  1861.  On  June,  26,  1862,  Le  Verrier  could  not  see  it  with  the 
12*4  inch  equatorial  of  the  Paris  Observatory.  Secchi  also  failed  to 
see  it.  It  was  again  seen  with  the  15-inch  refractor  at  Pulkowa,  Dec. 
29,  1861,  and  March  22,  1862.  Hind  and  Talmage,  however,  failed  to 
see  it,  Dec.  12,  1863,  with  the  telescope  with  which  it  was  discovered 
(Chambers'  Edition  of  Smyth's  Bedford  Catalogue^  p.  107).  Tempel 
has  also  failed  to  see  the  nebula  with  1 1  inches  aperture. 

No.  109.  0  Reticxjli. — 6  and  5  m.  Lacaille ;  5-6  Behrmann  ;  6*2 
EUery ;  6*0  to  6*5  at  Cordoba;  6-7  Cape  Catalogue  {\%1^^%%).  Considered 
by  Gould  to  be  variable  to  the  extent  of  at  least  0*3  m.  It  b  a  double 
star,  5i,  9  :  6°-l :  6"-4  (Sir  J.  Herschel,  1835). 

No.  110.  S  547  Emdaiti. — Comes  suspected  by  Gledhill  to  be  vari- 
able {Ohservatory,  March,  1881).  It  was  rated  11*5  by  Struve,  1829 
and  1832.  It  was  missed  by  Dembowski  in  1865,  by  Bumham  in  1873, 
1876,  and  by  GledhiU  in  1879  ;  but  it  was  measured  by  Madler,  1845, 
by  Bumham  1877*9  and  18790,  and  in  1880  and  1881,  and  by 
Gledhill  1880-0  (15°-8  2"-4). 

No.  110a.  6^  and  ^  Taxtri. — 4  and  3  m.  Lalande ;  5  and  5 J-  Smyth ; 
4*7  and  5  Struve;  4*5  and  4*5  Argelander;  4  and  4  Heis  and  Franks  ; 
Pritchard  measured  ^^  =  4*13  and  ^  =  3*65  (thus  reversing  Struve's 
magnitudes)  (see  Cel,  Ohj,y  p.  394).  March  31,  1884,  I  estimated  0^ 
five  steps  less  than  ^  with  binocular.     3*92  and  3*62  H.P. 

No.  111.  v^  Eridani. — (Heis  and  Behrmann)  =  v*  Lacaille  =50  Fl; 
4^  and  5  m.  Lacaille  ;  5  m.  Harding ;  4  Heis  and  Behrmann ;  4*7  at 
Cordoba;  5  Cape  Catalogue  {1%7S- 37).  Suspected  variable  by  Gould, 
from  observations  at  Cordoba,  where  the  estimates  varied  from  4*3  to 
5-0.  Jan.,  1876,  I  found  it  less  than  i/*  (Heis)  Eridani  (=52  Fl.). 
4*43  H.P. 

No.  112.  a  Taubi  (Aldebaran). — ^A  red  star,  rated  1  m.  by  most  ob" 
servers  from  Ptolemy  to  Heis ;  1.3  m.  Gould;  1*12  Pritchard  (1883)- 
Espin  thinks  it  variable  in  colour — yellow  to  red  {Cel  Ohj,,  p.  393). 
Secchi  found  variations  in  its  spectrum  {Birmingham's  Catalogue,  p. 
309).     100andl*2H.P. 

No.  113.  V  Eridani. — 4m.  Sufi;  3-4  Argelander  and  Heis;  5m. 
Houzeau  (1875*09) ;  3*8  Gould;  5  Franks  (=ft)  Dec.  1877  ;  5-6  Cape 
Catalogue  (1879*05).  Taking  Gould* s  estimate  of  ft  Eridani  (4*0),  I  esti- 
mated V  as  3*8,  Jan.  30,  1883.  If  we  take  the  H.P.  estimate  of  ^ 
(=4*31)  then  my  estimate  will  be  4*11. 

No.  114.  Struve  572  Tauei.— A  double  star,  6*5,6*5:  210°*8 : 
3"*2 ;  the  components  suspected  of  variation  by  Struve.  Franks  found 
them  only  7  or  7*5,  1877  {Cel,  Ohfects,  p.  239).  It  seems  to  be  LL 
8693-4  (7,  7i). 
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No.  116.— Eridaiti.— Closely  n./.  v'  (LacaiUe)  Eridani  (52  FL) 
6  m.  Harding.  Not  in  Zacaille*s  Catalogue,  There  was  no  star  of  6th 
magnitude  in  this  position  in  Feb.,  1876,  but  with  3-inch  refractor  I 
found,  close  to  the  place,  a  small  star  about  10^  or  11m.,  which  may 
possibly  be  yariable.    Position  given  only  approximate. 

No.  116.  53  Eridani. — ^Not  given  by  TJlugh  Beigh,  Tycho  Brahe, 
or  Hevelius ;  Sir  W.  Herschel  gives  53 , 8 ;  S^  and  3  m.  Lalande 
(8776-7);  4m.  Harding;  4m.  Heis;  4*1  Gould;  4m.  Franks,  Dec.  7, 
1877;  4  m.  Cape  Catalogue  {1878-63).  I  found  it  of  a  reddish  tint, 
and  a  little  less  than  /i  Leporis,  Feb.  17,  1876.     3*89  H.P. 


•_  I 


No.  117.  54  Eridani. — 4^  and  3^  m.  Lalande  (8860-1);   5  Heis 
6-5  Behrmann ;  the  Cordoba  estimates  vary  from  4*4  to  5*2 ;  5  m.  in 
Cape  Catalogue  (1878*63).     4*48  H.P. 

No.  118.  —  Eridani. — 6  m.  Harding  (underlined) ;  not  in  Lalande' e 
Catalogue.  It  is  situated  20'  due  north  of  the  star  Lalande  8951. 
Position  only  approximate.  In  Feb.,  1876, 1  found  this  star  only  9  m. 
and  a  little  fainter  than  another  star  a  few  minutes  to  the  north  of  it. 

No.  119.  IT*  Orionis. — (w*  Gould)  (-1  Fl.) ;  5  and  4Jm.  Lalande; 
4  m.  Argelander ;  4-3  Heis ;  4  m.  Franks,  Dec.  7,  1877  ;  3*62  Pritchard 
(1881*974  and  1883040).  It  was  rated  3*4  by  Gould  at  Albany,  3*1 
at  Cordoba,  1871,  but  afterwards  fainter.  Dr.  Gould  thinks  it  probably 
varies  by  more  than  a  unit  in  a  long  period  ( U.  A.^  p.  325). 

March  18,  1876,  I  found  ir*  about  J  mag.  brighter  than  «*  (Fl.). 
March  8,  1883,  ir  about  3*7 — ^more  than  ^  a  mag.  brighter  than  ir'. 

No.  120.  B.  85  Tauri. — 9  m.  Bessel ;  8*1  Argelander.  Birmingham's 
estimates  of  magnitude,  1872-1876,  vary  from  7  to  10;  10  m.  Webb, 
1874,  Jan.  12,  9  m.  March  7.     I  found  it  below  8  m.,  26  Nov.  1878. 

No.  121.  60  Eridani. — 5^  Lalande;  6m.  Heis.  It  is  a  red  star, 
and  the  Cordoba  estimates  vary  from  4*8  to  5*8.     5*19  H.P. 

In  Nov.,  1876,  I  found  60  a  little  brighter  than  58  Eridani  (5*7  m. 
Gould). 

No.  122.  Lalande  9167  Eridani  (7^  m.) — This  star  was  missed  by 
Bond  in  1849  {Mbn,  Notices  R.  A.  8. ^oy.,  1849).  It  is  8  m.'m  Harding's 
Atlas.  About  11'  nearly  due  south  of  itisLacaille,1613  (7  m.),whichis 
not  given  by  Harding  or  Lalande.  There  may  possibly  be  some  error  in 
the  declination  observed  by  either  Lacaille  or  Lalande. 

No.  123.  0^  Orionis. — No.  87  of  Birmingham^  Catalogue;  5  m. 
Lalande  and  Harding  ;  5  Piazzi;  6  Bessel ;  6  Heis;  6  m.  Franks  (=6 
Orionis),  Dec.  7,  1877. 

No.  124.  5  Orionis.— 5 J m.  Lalande  (9183);  6m.  Bessel;  6*5 
Piazzi;  6m.  Heis;  not  in  Argelander's   Uranometria;  6m.  Franks, 
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Dec.  7,  1877.  It  is  a  red  star,  and  No.  88  of  Birmingham^ a  Catalogue  ; 
5-5  m.  Birmingham,  1872,  Feb.  10,  and  1873,  Jan.  22;  7  m.  Webb, 
1874.  The  Cordoba  estimates  vary  from  5-6  to  6*6,  and  Dr.  Gould 
says,  **  I  entertain  little  doubt  of  its  variability."     6*74  and  6*9  H.P. 

March  8,  1883,  I  estimated  it  5*7. 

No.  125.  W.B.  1025  OfiioKis. — 6m.  Harding;  7m.  Bessel  and 
Santini;  5*7  in  Dvrehmuaterung  \  6  m.  Heis  and  Argelander.  The 
Cordoba  estimates  vary  from  6-0  to  6*4.  The  position  given  by  Gould 
for  this  star  is  1  minute  of  B.A.,  preceding  LL.  9243,  but  agrees  with 
Lalande's  star  in  N.P.D.  Harding  shows  Lalande's  star  as  7  m.,  and 
Gould's  star  as  6  m.  Peb.  24,  1884,  I  estimated  Gould's  star  6*1  m., 
two  steps  less  than  14  Orionis,  and  one  step  less  than  33;  Lalande's 
star  not  seen  with  binocular.     5-57  H.P.  and  5*2  **  est." 

No.  126.  IT*  OBioins  (=F1. 10  =  LL.  9858).— 3  m.  Ptolemy;  4  m. 
Sufi;  4^m.  Lalande;  4m.  Harding;  5-4  Argelander  and  Heis;  4*7 
Gould;  5  m.  Franks,  Dec.  7,  1877;  4*74  Pritchard  (1881-976) 
SchjeUerup  calls  attention  to  the  discrepancy  in  the  magnitudes 
assigned  to  this  star,  in  the  preface  to  his  translation  of  Al.  Sufi's 
Description  of  the  Heavens  (p.  25).     4*72  H.P. 

March  18,  1876,  I  found  ir'  much  less  than  n',  and  about  5  m. 

March  4,  1883,  t^  equal  to  p  Orionis. 

No.  127.  LALAin>£  9420  Lepobis. — b\  m.  Lalande;  6  Harding ;  6  m. 
Heis  (in  Eridanus) ;  6*0  Gould;  5  4  Espin  (1883).  Espin  says,  ''an 
undoubted  variable  ;  probably  Class  III." — -{private  letter),   5*37  H.P. 

No.  128.  Lalande  9418-19  Ofiioins. — A  wide  double  star;  7^^,  8 
Lalande ;  8  Harding ;  6  m.  Argelander ;  6-7  Heis ;  6*2  Gould.  From 
the  Cordoba  observations,  compared  with  those  of  Lalande,  Bessel,  and 
Argelander,  Dr.  Gould  concludes  that  ''  one  of  the  components  must 
vary  by  about  a  unit."     5*95  H.P. 

March  23,  1884, 1  estimated  the  star  6*4  m.  with  binocular. 

No.  129.  Lalande  9462  Obionis  =  Birmingham  95. — 6^  Lalande; 
6m.  SchjeUerup;  7m.  Piazzi;  7m.  Bessel;  6m.  Argelander  and  Heis; 
5-9.  Gould,  at  Albany  (1859),  and  6*6  at  Cordoba  (1872).  Birmingham 
found  it  6*5,  1875,  Jan.  9,  and  1876  Jan.  13,  "pale  straw  colour." 
Gould  calls  it  "  decided  orange."  March  3, 1884, 1  estimated  it  6*4  m. ; 
March  31,  6*4.     6*20  H.P. 

No.  130.  1  Lefoeis. — 6^  m.  Lalande  (9552) ;  6  m.  Harding;  not  in 
Argelander's  Uranomeiria or  Heis*  Catalogue;  6*1  Gould;  S^  Franks, 
Dec.  7,  1877  ("  deep  yellow").     5*97  H.P. 

Jan.  4,  1876,  I  found  it  about  6^m,  and  just  visible  to  the  naked 
eye  in  a  clear  sky  (Punjab).  It  is  of  an  orange  tint  in  the  telescope, 
and  is  preceded  at  about  3'  distance  by  a  small  star  10^  or  11m. 
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No.  131.  — Lepokis. — 6  m.  Harding  (underlined).  "Not  in Lalande^ 8 
or  JTJjfV  Catalogues.  It  is  situated  a  little  n.p.  c  Leporis,  and  between 
that  star  and  Lalande  9506.  Position  given  in  the  Catalogue  only 
approximate. 

Feb.,  1876. — With  3-inch  refractor  I  found  Harding's  star  a  little 
brighter  than  a  9ni.  (Harding)  south  of  it,  but  less  than  several 
8  m.  stars  (Harding)  following.  It  has  a  small  companion  /  about 
1'  ±  distant. 


No.  132.  €  Leporis. — 4  m.  Lalande :  3*84  Sir  J.  Herschel  (  Cape  Ohs, 
p.  344) ;  4-3  Heis ;  3-4  Behrmann  ;  3*1  Gould,  who  marks  it  **  var.  (?)" 
but  gives  no  particulars;  4m.  Franks,  December  7,  1877.     3*26  H.P. 

No.  133.  Lalande  9667  Eeidani. — Rated  8  m.  by  Lalande;  7m. 
Bessel.  According  to  Gould  it  is  generally  below  7^  m.,  but  it  wa« 
once  observed  by  Mr.  Kock  as  6*9  {Uranometria  Argentina^  p.  273). 

March  3,  1884,  I  found  it  more  than  a  magnitude  less  than  LL 
9706  (closely/.),  and  therefore  below  7i^m. 


No.  134.  )8  Eeidani. — 4m.  Sufi;  3m  Lalande,  Argelander,  and 
Heis.  Sir  W.  Herschel  gives  the  sequence )3,y  —  ,8;  3*26  Sir  J. 
Herschel  (his  estimates  vary  from  3*06  to  3-55) ;  2*8  Gould,  who  sus- 
pects variation  to  the  extent  of  half  a  magnitude.  3^  m.  Franks,  De- 
cember 12,  1877.     2-87  H.P. 

March  3,  1884,  I  estimated  it  2*9. 


No.  135.  X  Eeidant. — 4  and  4 J  Lalande  ;  5  Harding ;  4  Heis ;  4'6 
Gould,  4*97  Sir  J.  Herschel;  4Jm.  Franks,  December  12,  1877  ;  4  m. 
Cape  Catalogue  (1878-99).     4*39  H.P. 

March,  18,  1875,  I  found  it  equal  to  cu  Eridani,  brighter  than  ^  Eri- 
dani,  but  not  quite  equal  to  r  OrioniB(4m.  Heis) ;  March  3,  1884,  I 
estimated  it  4*6. 

No.  136.  Lalande  9767  Eridani. — 8  m.  Lalande  and^Bessel;  7*8  in 
D  M.  The  Cordoba  estimates  were  6*7,  6*8,  and  7"0.  On  March  3, 
1884,  I  estimated  this  star  6-8 — about  =  LL  9699 ;  March  31,  6-9. 

No.  137.  Birmingham  II  16  Leporis. — According  to  Sadler  this  is 
Piazzi  V.  7  and  W.B.V.  78,  in  both  of  which  catalogues  it  is  7  m.  It 
is  Lalande  9785  (6J  m.).  In  Stone's  Southern  Catalogue  it  is  rated 
5-6  m.  (1878*76).  It  is  not  given  by  Argelander  or  Heis;  6*0  Gould. 
It  was  rated  5  m.  by  Morton,  1856 ;  6  m.  Sadler,  February,  1875 ;  6*5 
Winnecke,  December,  1875;  estimated  7  m.  by  me,  January,  1877;  7*2 
Espin,  December,  1877,  and  6*5  December,  1879;  5-6  m.  Cornish, 
January,  1880,  *' fairly  bright  to  naked  eye."  Flammarion  says,  **Elle 
est  certainement  variable."  It  precedes  t  Leporis  by  55*24  seconds, 
and  is  53''*25  to  the  north  of  it. 
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No.  138.  pOrionis. — Not  in  Lahnde's  Catalogue-,  5m.  Harding, 
Heis,  and  Pranks.  The  Cordoba  estimates  vary  from  4*6  to  6-1 ! 
4-47  and  4*8  H.P. 

March  4,  1883, 1  fonnd  p  =  w«  Orionis  or  4'7;  March  8,  1883,  one 
step  less  than  w*,  or  4*8. 

No.  139.  a  AuBiGJE  (Capella). — Struve  in  a  letter  to  Sir  J.  Herschel, 
December,  1838,  stated  that  he  considered  Capella  was  increasing  in 
brightness,  and  Sir  J.  Herschel  agrees  with  him  ( Cape  Ohs.,  p.  360). 
From  observations  made  by  Mr.  Benedict  Ellner,  of  Bamberg',  Bavaria, 
in  1855,  he  found  that  Capella  varied  in  brightness  (1*0  to  1*9),  and 
also  in  colour  (from  **  whitish  yellow"  to  ''red.")  {Ast  Register '^^ 
tember,  1875).  Pierce  measured  it  0-09  with  the  photometer  (SeideFs 
estimate  being  0.33,  and  Zollner's  0*20).  Pritchard  0-08  at  Oxford 
(1883),  and  0*09  at  Cairo  (1883).     0*18  and  03  H.P. 

No.  140.  p  Obionis  (Rigel).— Dr.  Gould  suspects  slight  fluctua- 
tions of  brilliancy  in  this  bright  star.  At  Cordoba  it  was  sometimes 
estimated  equal  to  or  a  little  fainter  than  a  Eridani  (1-Om.),  while  at 
other  times  it  was  found  decidedly  brighter  thanaCentauri  (0*7  m.) 
( U.A.,  p.  341 ).  In  Professor  Pritchard's  photometer  results  it  is  rated 
0-03  at  Oxford  (1883)  and  -0'08  at  Cairo  (1883).     0-32  H.P. 

No.  141.  16  AuMG-B. — Noted  by  me  as  a  reddish  star  in  November 
1878  {Oleervatoryy  December,  1878);  not  in  Birmingham's  Catalogue] 
Franks  estimated  it  5  m.,  and  fine  orange,  December  14,  1877  and 
suspects  variation,  but  his  magnitude  agrees  with  the  estimates  of 
Argelander,  Heis,  and  Houzeau  (1875*16),  who  all  rate  it  5  m.  Sir 
W.  Herschel  gives  the  sequence  16  ,  14*19.  March  31,  1884,  I  esti- 
mated it  4*9 — ^four  steps  brighter  than  14.     4*97  H.P. 

No.  142.  B.  103  AuMO-B. — 7m.  Scbjellerup;  9m.  d' Arrest  (non 
utique  lucidior) ;  7-8  Birmingham,  February  2,  1873.  Not  found  as  a 
red  star  by  Webb,  1874,  March  26  {Birmingham's  Catalogue,  p.  265). 

No.  143.  109TATJM. — 5i^,  6  Lalande  (9909-10);  6  m.  Argelander  * 
6-5  Heis;  5-6  Houzeau  (n)  (1875*13);  5m.  Franks,  "pale  yellow"' 
=  114.  I  found  109  one  step  less  than  114  Tauri  (6  m.  Heis)  February 
3,  1884;  February  14,  1884,  two  steps  less  than  114,  and  one  step 
less  than  97  Tauri.     5*15  and  5*3  H.P. 

No.  144.  21  Orionis. — 6  and  5^-  Lalande  (9953-4) ;  5  Harding ;  6 
Heis;  6m.  Franks,  December  13,  1877.  The  Cordoba  estimates  vary 
from  5*6  to  6*0.  November  24,  1878,  I  found  21  brighter  than 
Lalande  9878 ;  March  4,  1883,  21  two  steps  brighter  than  W  B  64  (6*3 
Gould;  February  22,  1884,  21  =  38,  but  brighter  than  33  Orionis  or 
5-8 m. ;  March  23,  1884,  21  =  33,  or  60.     5*37  and  5*6  H P  ' 
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No.  145.  B.A.C.  1661  Oriokis  (8  m.)— Baily  says,  "Taylor  con- 
siders the  magnitude  of  this  star  to  be  variable."  It  is  Lalande  10052 
(8),  and  lies  closely  p  23  Ononis,  November  24,  1878,  I  found  it 
small  with  binocular,  about  8  m.;  March  6,  1883,  very  small  with 
binocular — less  than  8  m. 

No.  146.  Lalxnde  10159  Obionis. — ^A  faint  and  close  companion  to 
this  star  was  discovered  by  Bumham,  who  suspects  the  bright  star  of 
variation,  as  it  is  not  found  in  the  catalogues  of  Bode,  B.A.C,  Schjellemp, 
Weisse,  Yamall,  Rumker,  or  Lament.  It  is  8  m.  in  Lalande' a  Catdayue^ 
but  was  rated  6Jm.  by  Bumham  {Memoirs  R.A,S.,  vol.  xliv.,  p.  178).  It 
is  not  in  the  Uranometria  Argentina,  Near  i;,  sf.  March  4,  1883,  I 
found  it  very  small  and  barely  visible  with  the  binocular. 

No.  147.  y  Obiovis. — 2  m.  Sufi,  Lalande,  Argelander,  and  Heis ; 
2*10  Sir  J.  Herschel,  who  says  "Variable  (?)"  His  estimates  of  magni- 
tude vary  from  1*77  to  2*42.  It  was  rated  1*7  m.  at  Cordoba,  and  Dr. 
Gouldmarksit  *War.  (?)"   Pritchard  gives  1*79  (1882073).  1-86  H.P. 

No.  148.  P  Lepobis. — 8-4  Sufi ;  3  m.  Lalande ;  3-4  Argelander 
and  Heis;  3  m.  Behrmann ;  4  m.  Franks,  December  12,  1877;  3*35 
Sir  J.  Herschel,  who  says  "probably  variable."  His  estimates  of 
magnitude  vary  from  2*97  to  3*72.  Sir  W.  Herschel  found  p  less 
than  a,  but  slightly  brighter  than  //,  Leporis.  The  Cordoba  estimates 
vary  only  from  28  to  30.     303  H.P. 

December  6,  1875,  I  found  fi  and  a  Leporis  nearly  equal,  perhaps  a 
very  slightly  the  brighter ;  March  17,  1876,  a  and  ^  exactly  equal, 
and  about  3  m. ;  January  22,  1877,  a  Leporis  slightly  brighter  than/3. 

No.  149.  1706  B.A.C.  Cahelofabdalis  ( (7om^^«  .fi^ne^,  vol.  liii., 
p.  479). — Not  in  Heis'  Catalogue.  It  seems  to  be  No.  966  of  Oroam- 
bridge's  Catalogue  (5m.)  February  24,  1884, 1  estimated  it  6*7  m. — 
two  steps  less  than  1619  B.A.C. 

No.  151.  119TAIJBI.— 5m.  Sufi;  5 J  Lalande  (10367)  ;  4-4  Arge- 
lander ;  5  m.  Heis ;  5*5  Birmingham,  orange.  I  found  it  very  reddish 
with  binocular,  November  21,  1878;  January  31,  1884,  I  estimated  it 
4-5  (/iLTauri  =  4-6)  and  reddish.     4*57  and  4*9  H.P. 

No.  152.  1727  B.A.C.  Axjbig^.— In  the  notes  to  the  B.A.C,  Baily 
remarks,  "  Taylor  considers  this  star  to  be  variable."  It  is  Lalande 
10357  (7  m.) ;  7  m.  Harding  ;  closely  nfx  Aurigee.  October  30,  1878, 
I  found  this  star  equal  to  Lalande  10419;  March  31,  1884,  estimated 
6*8  m.,  three  steps  brighter  than  LL  10419. 

No.  153.  Durchmusterung  45°,  1222  Attbxqx. — Estimated  8 -em. 
by  Espin  from  a  photograph,  March  10,  1884,  but  not  fouiflrby  him 
on  a  photographic  plate  taken  a  few  nights  later.  The  star  is  7*5  m. 
in  the  Durchmusterungy  and  seems  to  be  identical  with  Lalande  10355 
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(S^m.).  It  is  9  m.  in  Mardinfs  Atlas.  On  similar  grounds  Espin 
suspects  variation  in  a  star  in  Leo  Minor  DM  33°,  1895).  {Ses 
*'  Supplementary  List.")  {See  Espin's  **  Catalogue  of  the  Magnitudes 
of  500  Stars." — Proceedings  of  the  Liverpool  Astronomical  Society, 
1884). 

No.  154.  Ajuojx  Taitri. — Found  by  Schmidt  to  vary  from  8-9  to 
11-12  (1861-1864)  {Ast.  JVa^^h.,  1513). 


No.  155.  XOkionis. — 4  m.  Lalande;  4*05  Sir  J.  Herschel  (Cape 
Ohs.,  p.  346) ;  3-4  Heis.  Gould  considers  this  star  probably  variable 
to  the  extent  of  more  than  half  a  magnitude ;  3*52  Pritchard  ( 1 883*040). 
March  18,  1876,  I  found  X,  equal  to  17  Ononis,  and  about  half  a  magni- 
tude less  than  i  Orionis  (3-4  Heis).     3*49  and  3*8  H.P. 

No.  156.  Lacaille  1890  CoLUMB^. — 6  m.  Lacaille.  According  to 
Gould  this  star,  which  is  red,  was  once  reported  by  Gilliss  to  be  missing, 
although  it  is  in  his  Santiago  Catalogue,  It  was  also  observed  by 
Piazzi,  Brisbane,  and  Taylor.  The  Cordoba  estimates  vary  from  6*2 
to  6*7  (  Vranometria  Argentina,  p.  292). 


No.  167.  42  Oeionis. — 4  m.  Sufi  (30th  star  of  Orion.);  6  m.  La- 
lande (10540).  Heis  rated  42  and  45  together  as  5-4.  Gould  sus- 
pects variation  in  either  42  or  45,  from  observations  at  Cordoba. 
4*60  H.P. 

No.  158.  Lalande  10527  Orionis. — Rated  8  m.  by  Lalande,  and 
Bospeeted  by  Falb  and  Gould  to  be  variable.  It  is  a  double  star  2  747 
(LL 10527  and  10529).  It  lies  closely  a.p.  l  Orionis,  and  I  have  often 
seen  it  with  the  naked  eye  in  the  Punjab  sky  in  full  moonlight. 

From  the  Cordoba  observations,  Dr.  Gould  concludes  thatLL  10527 
varies  between  5^-  and  7^,  while  LL  10529  remains  nearly  constant 
( Vranometria  Argentina,  p.  329).  The  proximity  of  the  star  to  i  Orionis 
renders  observations  difficult.  March  8,  1883,  I  found  this  star,  with 
binocular,  less  than  v  Orionis,  but  brighter  than  49  Orionis,  or  about 
mag.  5*2;  February  22,  1884,  one  step  less  than  49,  or  5*3  m. 
4-47  H.P. 

No.  159.  Anon  Oeionis. — Estimated  6*7  to  7*0  at  Cordoba ;  but 
not  found  by  Dr.  Gould  in  any  of  the  Catalogues,  with  exception  of 
one  by  Schmidt,  where  it  is  given  as  8  m.  Gould  says,  *'  It  is  brighter 
than  W.  B.  V.  732  by  a  fuU  unit  of  magnitude"  {U.A,,  p.  329). 
February  22,  1884,  I  estimated  it  6*9  m. ;  two  steps  less  than  a  star 
«./  (123  of  Orion,  Gould). 

« 

No.  160.  45  Obionis. — 7  m.  Lalande  (10555).  Heis  rated  42  and 
45  together  as  5-4.  Between  the  two  is  an  8  m.  star,  Lalande  10547. 
Gould  suspects  variation  in  either  42  or  45,  from  observations  at  Cor- 
doba.    4-95  H.P. 

K.I«A.  PaOC,  BSB*  U.  TOL  IV. — SCIENCE.  2  L 
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No.  161.  Near  B  Orionis.— This  is  No.  822  of  Bond^s  Catalogue  of 
Stars  in  the  great  Orion  nebula.  In  April,  1878,  it  was  observed  by 
Schmidt  to  vary  from  9*7  to  12-8  m.  The  variability  was  also  detected 
by  Common  in  1883. 

There  are  several  other  faint  stars  suspected  of  variation  in  the 
vicinity  of  the  ** trapezium"  (see  Observatory,  November  and  De- 
cember, 1880). 

The  5th  and  6th  stars  of  the  ''  trapezium "  have  also  been  sus- 
pected of  variability  by  0.  Struve  and  others,  but  Bumham  considers 
that  there  is  no  evidence  of  change. 

No.  162.  o-  Orionis  (Comks).— The  11m.  star  preceding  the  prin- 
cipal star  of  the  g^oup.  It  escaped  observation  by  Sir  W,  Herschel, 
but  it  has  been  seen  by  Ward  with  2^  inches  aperture ;  and  I  found  it 
plain  enough  with  3*9  inches  in  the  Punjab,  1874.  In  March,  1883, 
Bazendell  observed  it  of  unusual  brightness. 

No.  163.  a  CoLUKBiB. — 2  m.  Lacaille;  3*15  Sir.  J.  Herschel  (a 
Hydri  =  3*44).  Estimated  2*9  at  Cordoba  in  1870,  and  2*4  in  1872- 
73  ( U,  Argentina,  p.  292). 

No.  164.  BiRHiNGHAH  118  Orionis. — 8  m.  Lalande  (10785);  8 
Bessel ;  7*7  Schjellerup ;  7-8  Argelander ;  6-8  Gould;  7*3  Birmingham, 
who  says  '*blue  in  several  observations."  Schjellerup  noted  its  colour 
as  "roth,"  but  afterwards  found  it  **not  red."  Gould  says  "the 
colour  is  decidedly  red"  {Uranometria  Argentina,  p.  330). 

No.  165.  Birmingham  120  Tattri. — 8*5  Argelander  ;  8  m.  Markree 
Catalogue,  Birmingham's  Observations  8  to  9*5.  He  says,  "Deci- 
dedly variable."     It  is  not  in  Lalande's  Catalogue. 

No.  166.  Birmingham  121  Geminorum. — 7*7  Argelander;  8  m. 
Markree  Catalogue.  Birmingham's  Observations,  1876,  7*7  m.  (Janu- 
ary 21)  ;  and  7  m.  (February  19).     He  says,  "  Probably  variable." 

No.  167.  132  Tatjri.— 4J,  5i,  and  6  m.  Lalande  (10966-8);  5 
Harding;  5-6  Heis) ;  5  Franks,  December  14,  1877.  Not  in  ^ir- 
mingham's  Catalogue.    I  have  observed  this  star  as  follows : — 

February  18,  1878,  132  brighter  than  139  (5-6  Heis) — of  an 
orange  hue  with  binocular ;  November  21,  1878,  132  rather  less  tlian 
139  ;  very  slightly  brighter  than  125  (6  Heis);  December  21, 1878, 182 
about  \  mag.  less  than  139,  and  about  =  125;  January  11,  1879,  same 
relative  magnitudes  as  on  December  21,  1878 ;  February  8,  1880* 
132,  about  two  steps  less  than  139,  but  two  steps  brighter  than  125; 
December  30,  1883,  132  two  steps  less  than  139,  but  two  steps 
brighter  than  125.     5*09  and  4*9  H.P. 
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No.  168.  K  Okioxis. — 3-4  Sufi  ;  3  Lalande ;  3-2  Argelander  and 
Heis;  2-59  Sir  J.  Herschel  {Cape.  Ohs.,  p.  445);  23  Gould,  who 
thinks  it  slightly  variable.  March  31,  1884;  from  comparisons  with 
i  and  (  Ononis,  I  estimated  it  2*1  m.     2*22  and  2*4  H.P. 

No.  169.  V  AuRioiE. — 5  and  5i m.  Lalande;  5  m.  Heis ;  5^  Franks, 
December  14,  1877 ;  suspected  variable  by  Espin  {English  Mechanic, 
April  8, 1881),  who  has  made  the  following  observations : — March  11, 
1879,  4-3  m.;  March  16,  4*8;  October  26,  4-7;  November  1,  4-7; 
April  14,  1880,  5*0;  September  2,  5*0;  March  17,  1881,  5-0; 
March  28,  5-3;  March  30,  54;  April  2,  1881,  5-4. 

My  observations  are: — October,  1875,  v  about  5  m.,  slightly  fainter 
than  T ;  April  2, 1883,  v  one  step  brighter  than  t,  or  4*7  m. ;  Septem- 
ber 30,  1883,  three  steps  less  than  t  or  5*0;  November  3,  1883,  two 
steps  less  than  t,  or  5*0;  December  30,  1883,  50;  March  7,  1884, 
4-7;  March  17,  1884,  5-0;  April  1,  4*7;  April  7,  4'7. 

No.  170.  56  Orionis. — 6  m.  Lalande  (11125);  6-5  Heis;  6  m. 
Franks,  December  13,  1877;  5*5  Albany  observations ;  4*9  Thome, 
at  Cordoba.  On  March  8,  1883,  I  found  it  equal  to  LL  11382,  and 
fonr  steps  brighter  than  LL  11621,  or  about  5*5  m. ;  March  23,  1884, 
5-3  m. ;  April  1,  5*3.     497  H.P. 

No.  171.  LACiJLLE  2080  Pictobis. — 5  and  6  m.  Lacaille  ;  6-6 
Behrmann.     The  Cordoba  observations  show  signs  of  variation. 

No.  172.  IT  AuBiG^. — Not  mentioned  by  Sufi ;  6  m.  Lalande;  5 
Harding;  4*8  Argelander ;  5  Heis;  measured  4" 36  by  Peirce  {Marvard 
Annals,  Vol.  ix.);  5  m.  Birmingham,  1873,  February  2;  and  6  m. 
1876,  January  25  ;  6  m.  Webb,  1874,  March  6,  and  26  ;  5i  m.  Franks, 
December  24,  1877.  In  November,  1875,  I  found  it  about  5  m.  or 
5i ;  September  10,  1883,  I  found  ir  =  v  Aurigae  or  4*2  ;  November  3, 
1883,  IT  two  steps  less  than  v,  or  4*4;  March  7,  1884,  two  steps 
brighter  than  t,  or  4-6  ;  March  17,  1884,  ir  =  T,  or  48;  April  1, 1884, 
4*5— a  mean  between  v  and  t  Aurigee ;  April  7,  4*4. 

No.  173.  Lalande  11382  Obionis. — 6i^m.  Lalande;  5-6  Arge- 
lander; 6-5  Heis.  The  Cordoba  estimates  vary  from  5*1  to  5-9; 
March  8,  1883,  I  estimated  it  5*5  m.,  four  steps  brighter  than  LL 
11621,  and  about  =  56  Ononis  ;  March  13,  1884,  5*4  m.;  and  March 
31,  5*2,  five  steps  brighter  than  LL  10734. 

No.  174.  35  AuBiGJE. — Sometimes,  but  erroneously,  called  35 
Camelopardi.  It  is  1924  B.  A.  C,  and  a  double  star  (7,10  :  14°'4  :  30", 
and  Dembowski  called  attention  to  the  probable  variability  of  the 
brighter  component  {Nature,  December  30,  1880).  It  was  rated  5i  m. 
by  Flamsteed  in  1696  ;  5-6  Lalande,  1790 ;  7  m.  Harding ;  8  m.  Arge- 
lander,  1842;  5-5  Dembowski,  1868;  7*5  Radcliffe  Ohaervatiom,  1870; 
6-7  Heis;  6*0  Radcliffe  Observations,  1872;  6  m.  Franks,  December 

2L2 
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24,  1877.  My  observations  are: — October,  1875,  about  6^111.,  and 
fainter  than  o  (27)  AurigSB  ;  January  31,  1878,  equal  to  a  star/.,  and 
brighter  than  the  other  stars  in  the  immediate  vicinity ;  October  6, 
1879,  about  1  mag.  less  than  o  Aurigse;  January  9,  1882,  two  steps 
less  than  the  star/;  April  2,  1883,  two  steps  less  than  the  star/. — at 
least  1  mag.  less  than  o  AurigSB  ;  March  4,  1884, 1  estimated  it  6*3  m., 
two  and  a-hal£  steps  less  than  85  Heis  Aurigse. 

No.  175.  59  AuKiOJE.— 7  m.  Lalande (11406);  6-7  Heis  (38  =  6  m.); 
6  m.  Armagh  Catalogue;  5*90  Pierce — measured  (38=6*07).  Sir  W. 
Herschel  gives  the  sequence  39*38-42.  38  is  rated  brighter  than  39  in 
the  Burchmusterung.  My  observations  are  as  follows: — March  21, 1876, 
39  slightly  brighter  than  88;  November  20,  1876,  39  about  half  a 
magnitude  brighter  than  38 ;  March  31,  1877,  39  and 38  nearly  equal; 
October  28,  1877,  39  about  J  magnitude  brighter  than  38  ;  November 
17,  1878,  39  about  i  magnitude  the  brighter;  October  7,  1879,  39 
nearly  ^  magnitude  the  brighter;  December  7,  1879,  39  three  steps 
brighter  than  38;  December  1,  1880,  39  two  steps  the  brighter; 
September  18,  1881,  39  two  steps  the  brighter;  January  9,  1882,  39 
four  steps  the  blighter;  September  13,  1882,  39  three  steps  the 
brighter;  October  15,  1882,  39  three  steps  the  brighter;  March  4, 

1883,  39  three  steps  brighter  than  38  ;  October  3,  1883,  39  four  steps 
the  brighter;  November,  20,  1883,  39  four  steps  the  brighter;  Feb- 
ruary 22,  1884,  39  six  steps  the  brighter;  March  4,  1884,  39  three 
steps  brighter  than  38,  but  two  steps  less  than  36  Aurigae  ;  April  1, 

1884,  39  two  steps  brighter  than  38. 

No.  176.  Lacaille  2145  Pictoeis. — 6  m.  Lacaille;  6*9  Gould  (No. 
3  of  Puppis).  Tebbutt  says  it  is  "  certainly  variable."  It  is  a  double 
star,  and  Tebbutt  rates  the  components  as  8^  and  8^,  and  distance 
2"-5,  and  adds — "  In  the  Catalogues  of  Lacaille  and  Brisbane  and  the 
British  Association  the  star  is  set  down  as  of  the  sixth  magnitude, 
whereas  at  the  date  of  my  measures  (1881*214)  neither  of  the  com- 
ponents could  be  seen  in  so  small  an  instrument  as  that  employed  by 
Lacaille"  { Observatory t  July,  1881).  It  seems  to  be  No.  34  of  Pictor 
in  Behrmann^s  Catalogue ^  where  it  is  rated  6  m.  Sir  J.  Herschel  rated 
the  components  7  and  7^,  and  calls  it  a  *'  superb  double  star"  ( Cape 
Ohs.,  p.  187). 

No.  177.  19  Leporis. — 6  m.  Lalande  (1 1700) ;  6  m.  Harding ;  5  and 
6  m.  Argelander-Oeltzen ;  5*9  Gould ;  4  m.  in  Stone's  Cape  Catalogue 
(1880)  ;  6  m.  Heis ;  not  in  Argelander's  Uranametria.  Hated  7  m  by 
Tebbutt  (N.  S.  Wales,  Feb.  12,  1883)  while  observing  the  Great 
Comet  of  1882  {Observatory,  May,  1883);  6  m.  Franks,  December  31, 
1877.     5*53  H.P. 

No.  178.  W.  B.  VI.  58  Lepoeis. — Observed  by  Bessel  as  6  m.  in 
1825.  It  is  not  in  Lalande' s  Catalogue  or  Harding* s  Atlas,  and  no 
observations  were  recorded  by  d'Agelet,  Lament,  and  other  observers 


OoRB — On  Suspected  Variable  Stars,  335 

{Nature^  May  29,  1875).  It  is  6-7  in  EMb  Catalogue,  but  it  is  not  in 
Argelander's  Uranotnetria,  It  is  6-0  m.  in  the  Uranometria  Argentina, 
where  it  is  marked  "  red."  I  found  the  star  about  6  or  6 J  m.  January 
13,  1875.  It  is  of  a  reddish  hue,  and  is  in  the  same  low  power  field 
with,  n  of  and  a  little  jp,  the  star  Lalande  11778.     5-68  H.P. 

No.  179.  Lacaille  2168  Leporis. — 6^  Lacaille;  7  Argelander; 
6  m.  Behrmann ;  7^  m.  Yamell ;  6-7  Cape  Catalogue  (1878-08).  The 
Cordoba  estimates  vary  from  5*9  to  6'4  {U,  A,  p.  309). 

No.  180.  Lalaitde  11884  Oeionis.— 8i  Lalande;  63  in  Dureh- 
musterung;  6  Argelander  and  Heis;  6*1  Gould  at  Albany;  and  6*6  at 
Cordoba.  Gould  suspects  variation  {U.  A.  p.  25).  February  14, 
1884,  I  estimated  it  four  steps  less  than  73  Ononis,  and  equal  to 
Lalande  11217,  or  6*4  m. ;  March  31,  1884,  6*6  m. 

No.  181.  Bebminqham  141  Auriq2B  =  Arg.  +  39°,  1576;  69  m. 
Argelander ;  8  m.,  Birmingham,  December  12,  1873,  and  7-7*5  May  3, 
1876.     It  is  not  in  Lalande^ e  Catalogue. 

No.  182.  W.  B.  265  Obionts.— 7  m.  Lalande  (12018);  7  m.Bessel 
and  Santini ;  7i  Piazzi ;  6*5  D.M.  Not  given  by  Heis.  The  Cordoba 
i  stimates  vary  from  6*1  to  6*5,  and  Dr.  Gould  says,  **  I  entertain  small 
doubt  of  its  variability  by  more  than  half  a  unit  at  the  least." 
Lalande's  B. A.  is  one  minute  too  large.  March  3,  1884,  about =66 
Orionis,  or  62  m.— brighter  than  LL  11923;  April  1,  1884,  6*2  m. 

No.  183.  Lalanse  12104  Orionis. — 6  m.  Lalande,  Argelander, 
and  Heis  ;  5*4  Gould  (at  Albany).  Gould  snspects  variations  from  5*4 
to  5*9.  It  was  also  suspected  to  be  variable  by  Birmingham  in  Feb- 
ruary, 1873.  In  February,  1875,  I  found  the  star  just  visible  to  the 
naked  eye  (Punjab) ;  March  8,  1883,  5*4,  three  steps  brighter  than  60 
Orionis;  April  1,  1884,  5*6. 

No.  184.  BxEMiNOHAH  144  Gemiwoettm. — 7  and  6}  Lalande 
(12245-6);  Birmingham's  Observations  (1872-1876)  vary  from  6*5  to  8. 
He  says,  "This  star  seems  decidedly  variable"  (8*3  Webb,  February  14, 
1874).  February  28, 1878, 1  estimated  it  7*2  m. ;  February  14,  1878, 
7-2;  April  2,  1883,  6*8  ;  March  24,  1884,  6*6;  March  31,  6*6.  This 
star  seems  certaiiily  variable. 

No.  185.  a  Aegus  (Canopus). — This  fine  star,  second  only  to 
Sirius  in  brilliancy,  does  not  rise  above  the  English  horizon.  Webb 
says,  "It  was  thought,  1861,  in  Chili,  brighter  than  Sirius  {Aet. 
Naeh,  1311)." 

Though  attaining  a  meridian  altitude  of  only  7°  at  my  station  in 
the  Punjab,  I  observed  it  several  times  in  1874  to  be  very  little 
inferior  to  Sirius.  It  may  be  variable,  and  should  be  watched  by 
Southern  observers.  It  was  rated  at  Cordoba  0*4,  Sirius  being  0*1, 
and  Yega  1*0  on  the  same  scale. 
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No.  186.  BiKiciNGHAM  147  MoKocEBOTK  =  Lalande  12481  (8  m,); 
8  Harding ;  8  m.  Bessel ;  9  m.  on  Bremiker's  chart.  Birmingham's 
Observations,  1873-1876,  vary  from  5-6  to  8.  He  says,  **  Seema 
decidedly  variable.''  I  cannot  find  any  allusion  to  this  star  in  the 
Uranomeiria  Argentina,  although  it  was  observed  on  several  occasions 
by  Birmingham  as  6  m.  in  the  years  1873-1876.  My  own  observa- 
tions are : — March  4,  1878,  7i  m. — less  than  a  7  m.  ^ ;  December  24, 
1878,  faint,  about  8  m. ;  February  14,  1880,  about  four  steps  less  than 
the  star^,  or  7*1  m. ;  April  2,  1883,  estimated  7*3  m. ;  April  1,  1884, 
faint,  about  8  m. 

No.  187.  12  MoNOCEnoTis.— 6i^  m.  Lalande  (12531);  6  Harding; 
6  Heis ;  5  m.  Argelander ;  5  m.  Houzeau  ;  6*0  Gould  (at  Albany)  and 
6-2  to  6-5  at  Cordoba;  6m.  Franks,  December  31,  1877.  It  is 
situated  in  the  star  cluster  W.  VII.  2.  Gould  calls  it  a  *'  red  star." 
March  8,  1883,  I  estimated  its  magnitude  as  5-9 ;  March  23,  1884, 
6-3  m. 

No.  188.  0.  A.  5270  Canib  Majobis.— 6  m.  Harding  rated  6  m. 
by  Heis  (No.  18),  but  only  8^  and  9  m.  by  Argelander,  and  9  and 
9i  m.  at  Cordoba.     5.74  H.P. 

No.  189.  Lalande  12699  Monocebotis. — 7J  m.  Lalande;  6*5  in 
D.  M. ;  6  m.  Argelander  and  Heis;  6*7  at  Cordoba.  Gould  suspects 
variation.  I  found  it  brighter  than  LL.  12788,  in  February  1877; 
on  March  23, 1884, 1  estimated  it  6*3,  two  steps  brighter  than  16  Mo- 
nocerotis.     It  is  6*04  aud  5*7  in  the  H.P. 

No.  190.  i^  CAias  Majobis.— Not  in  Zalande's  Catalogue;  6-7  Heis; 
6-4  Gould;  6m.  Cape  Catalogue  (1879*03).  A  double  star,  6-5,  8: 
260^-2  :  17".2.  Smith  called  6-5  **pale  garnet"  {Bedford  Catalogue). 
Birmingham  says  that  Main  found  it  **  white,"  March  1,  1863. 

No.  191.  i/»  Canis  Majobis.— 3 J,  4  Lalande;  5  Harding;  5  Heis; 
4-75  Sir  J.  Herschel;  4-1  Gould;  4  m.  Cape  Catalogue  (1879-06). 
January,  1876,  I  found  it  brighter  than  v*,  and  a  little  brighter  thaii 
0  Canis  Majoris.    (4-5  Heis).     4-25  H.P. 

No.  192.  v' Canis  Majobis. — 4 J  Lalande;  6  m.  Argelander  and 
Heis  ;  6  m.  Cape  Catalogue  (1879*06).  Dr.  Gould  calls  it  *'  red  "  and 
rates  it  4-9.     In  January,  1876,  I  found  it  less  than  v^.     4*68  H.P. 

No.  193.  Lalande  12788  Monocebotis. — 6i-m.  Lalande;  6  Harding; 
8m.Piazzi.  In  February,  1877,  I  estimated  it  8  m. — ^less  than  LL 
12699,  and  LL  12852;  January  31,  1878,  8  m.  or  8*2  ;  March  23, 
1884,  estimated  SJm.,  about  1  mag.  less  than  LL  12852,  and  faint 
with  binocular  in  a- very  clear  sky. 

No.  194.  P. VI  174  Ltncis.— A  double  star  7i,  10  :  184-2  :  4"0. 
Smyth  says  {Bedford  Catalogue,  p.  155):  '*  This  delicate  object  w«» 
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diflcoyered  by  2,  and  is  No.  946  of  the  Great  Dorpat  Catalogue.  S. 
measured  it  in  1825,  and  from  the  difficulty  he  experienced  I  ex- 
pected to  find  the  companion  much  smaller  than  I  did.  It  appeared 
to  him  of  the  12th  magnitude,  and  2,  from  finding  it  8.5  in  1827,  10 
in  1831,  and  8'5  again  two  years  afterwards,  asks  Num  minor  varia- 
bilis f  .  .  .  .  But  the  possibility  of  the  comes  being  variable  awakens 
considerations  of  peculiar  interest ;  it  having  been  surmised  that  cer- 
tain small  acolyte  stars  shine  by  reflected  light." 

No.  195.  Lalaitoe  12863  Monocehotis. — Rated  8^  and  6^  by 
Lalande  ;  6  m.  Harding ;  6  m.  Argelander ;  6-7  Heis,  and  7*3  in  the 
Ihtrchmusterung.  It  is  not  given  by  Fiazzi,  Bessel,  or  Santini  {Nature^ 
January  25,  1877).     It  is  6*7  in  the  Uranometria  Argentina. 

In  February,  1877,  and  Jan.  1878,  I  found  this  star  brighter  than 
Lalande  12810-11  and  12852-3,  which  lie  close  to  it,  and  about  half 
a  magnitude  less  than  16  Monocerotis  (6  m.  Hcis).  It  is  at  the  n./. 
comer  of  a  trapezium  of  four  stars,  that  at  the  s,p,  comer  being 
Lalande  12788 ;  March  23,  1884,  I  estimated  it  6*8  m. 

No.  196.  33  GEMraoEUM. — 6^  Lalande  (13108);  6m.  Heis;  Sir 
W.  Herschel  35,  33,  November  24,  1878,  I  found  it  slightly  less  than 
26  Geminorum.     March  31,  1888,  33  about  three  steps  less  than  26. 

No.  197.  35  GExnroBUH.— 6  m.  Lalande  (13140) ;  6-7  Heis. 
Nov.  24,  1878,  Sir  W.  Herschel  gives  38  {e),  35.  32  and  35,  33. 
I  found  it  about  6-7  m.,  and  slightly  less  than  33 ;  December  7,  1879, 
35  considerably  less  than  30  and  38;  March  31,  1883,  35  one  step 
brighter  than  33,  but  considerably  less  than  30  and  38. 

No.  198.  Lacaille  2470  Canis  Majoeis. — 6^  Lacaille;  7  Hard- 
ing; 7  and  7^  Argelander ;  6m.  Heis;  8*2  Johnson;  7*5  Yamell; 
7-6  Cape  Catalogue  (1878*14).  The  Cordoba  estimates  varied  from 
7-0  m.  to  8  m. 

No.  199.  38  {$)  QEMmoBjm, — 5^  m.  Lalande;  5  Heis;  5m. 
Pranks  ;  December  31,  1877,  Sir  W.  Herschel  gives  30  (f^.  38-35. 
One  of  Madler's  suspected  variables.  It  is  a  double  star,  5*5,8  : 
163^*8  :  6"*4,  and  variation  has  been  suspected  in  both  components, 
the  brighter  star  having  been  variously  estimated  by  different  ob- 
servers from  5*0  to  6*7,  and  the  smaller  from  7*5  to  10*5 ;  November 
20,  1883,  I  found  38  =  30  Geminomm.    4*28  H.F. 

No.  200.  $  Canib  Majobis. — 5  m.  Lalande ;  4-5  Heis ;  4*68  Sir 
J.  Herschel;  4*4  Gould;  Sir  W.  Herschel  gives  14  {0),  20  (4);  4-5 
Cape  Catalogue  (1874*55).  Suspected  variable  by  Espin,  and  also  by 
Schmidt,  who  calls  it  "  very  red.'*  It  is  No.  156  of  Birmingham^ 
Catalogue:  4^  m.  Franks,  December  31,  1877.  In  January,  1876,  I 
found  B  slightly  less  than  &  (5*4  Heis),  also  less  than  v^  Canis  Majoris. 
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No.  201.  o*  Canis  Majoms. — 4  m.  Lalande;  5  Lacaille;  4-5 
Argelander ;  5  m.  Heis  (03  =  3-4) ;  4-5  Behrmann  (o'=  4*0) ;  4*36  Sir 
J.  Herschel  (o«  =  3*75) ;  Sir  W.  Herschel  gives  22,  16  (o*).  28  ;  5  Ci^ 
Catalogue  (lS7S'll),  ItiBl^o,  157  oi  Birmingham's  Catalogue,  Schmidt 
called  it  **  very  red,*'  and  Gould  "orange-red."  The  difference  be- 
tween the  magnitudes  of  o'  and  o'  as  given  by  Sir  J.  Herschel  is  0*61, 
by  Heis  1*66,  and  by  Behrmann  only  0*33,  a  considerable  discrepancy. 
The  Cordoba  estimates  of  magnitude  vary  from  3*8  to  4*2 ;  Franks  5  m. 
December  31,  1877  ;  on  March  4,  1883,  I  found  0*  =  ^^  and  at  least 
one  magnitude  fainter  than  o*  (3*4  Gould).     4*04  H.P. 

No.  202.  r^  (19)  Canis  Majoris.— 5  m.  Lalande  (13452)  ;  6-5 
Argelander  and  Heis;  5*5  Johnson  (1854);  4*9  at  Cordoba.  Dr. 
Goidd  says,  "  It  seems  evident  that  the  brightness  of  this  star  has 
increased"  {U.  -4.,  p.  305).  In  January,  1876,  I  found  it  slightly 
brighter  than  tt*  (15).     4*45  H.P. 

No.  203.  c  Canis  Majosis. — 3  m.  Sufi,  Lacaille  and  Harding ; 
2*1  Argelander  and  Heis;  1-86  Sir  J.  Herschel  (mean  of  16  estimates, 
Cape  Observations,  p.  344);  1*8  Gould;  3m.  Cape  Catalogue  {IS7 5' 12). 
Its  low  meridian  altitude  in  the  sky  of  central  Europe  may  account 
for  its  beinp:  underrated  by  Harding,  but  it  is  not  so  easy  to  under- 
stand why  it  should  have  been  rated  only  3  m.  by  Lacaille,  who  ob- 
served it  at  the  Cape  of  Good  Hope.     1*49  and  1*7  H.P. 

In  January,  1876  (Punjab),  I  found  it  certainly  2  m.,  but  not  much 
brighter  than  8. 

No.  203a.  Lalaijde  13627  Monoceeotts. — 6  m.  Lalande  and  Hard- 
ing; 6  Heis;  5*6  Gould;  5-8  Franks,  March  25,  1884.  Suspected 
variable  by  me,  February  17,  1884,  when  I  found  it  only  6*1  m.; 
numerous  observations  in  February  and  March,  1884,  vary  from  5*5 
to  6-1. 

No.  204.  or  (22)  Canis  Majoris. — ^A  red  star;  suspected  variable  by 
Gould;  he  calls  it  *'  excessively  red."  It  was  rated  4  m.  by  Lacaille, 
Harding  and  Heis;  once  5m.  by  Argelander;  4-5  Behrmann;  5-4 
Schmidt  (**  very  red");  3-92  Sir  J.  Herschel  {Cape  Ohs,,  p.  347). 
The  Cordoba  estimates  vary  from  3*5  to  4*2.  In  February,  1875,  I 
estimated  it  4Jm. ;  January  22,  1876,  very  slightly  brighter  than  o* 
(5  m.  Heis);  February  3,  1883,  about  two  steps  brighter  than  o*. 
Both  stars  red.     3-49  H.P. 

No.  205.  19  MoNocEROTis. — 5  m.  Lalande  (13658) ;  5  m.  Harding ; 
6  m.  Argelander;  6-5  Heis.  The  Cordoba  estimates  vary  from  5*4  to 
5-8  ;  6  m.  Franks,  December  31,  1877  ;  5-6  Cape  Catalogue  (1879-11). 
About  8' /is  the  star  2307  B  A  C  (=LL  13678),  which  has  also  been 
suspected  of  variation  {Memoirs  R.A.S.,  vol.  xxi.)  It  is  8Jm.  in 
Lalande' s  Catalogue;  8  m.  Harding  and  Piazzi.  With  reference  to  this 
star  Gould  says : — **  The  supposition  of  variability  may  have  arisen 
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from  mistaking  it  for  F  19."  Franks  rated  it  7-0,  March  25,  1884, 
{private  letter).  It  was  estimated  8  m.  at  Cordoba.  February  17 
1884,  I  estimated  19  5*6  m.;  February  21,  55  m.;  March  3,  5*5; 
March  7,  5-6;  March  11,  5*5;  March  14,  5*3  m.;  March  20,  5*4; 
March  21,  5-3;  March  31,  55;  April  1,  53. 

No.  206.  2306  B.A.C.  Mowocebotis. — 6  m.  Lalande  (13648).  Not 
in  JSMe  Catalogue ;  5*5  m.  Franks  (1878),  **  and  nearly  =  38  Gemino- 
rum."  Harding  has  a  6  m.  near  the  place,  but  some  minutes  north  of 
Lalande's  position.  March  23,  1884,  I  estimated  it  5-8 m.,  brighter 
than  16,  but  five  steps  less  than  17  Monocerotis. 

No.  207.  y  Cavis  Majobts. — One  of  Pigott*s  suspected  variables. 
He  says  {Phu.  Trans.,  1786),  "Maraldi  could  not  see  this  star  in  1670, 
but  in  1692  and  1693  it  appeared  of  the  fourth  magnitude.  I  have 
very  frequently  noticed  it  since  1782,  but  perceived  not  the  least  varia- 
tion, being  constantly  of  the  fourth  magnitude,  very  little  brighter 
than  B  and  decidedly  brighter  than  t."  Sir  J.  Herschel  remarks  ( Cape 
Ohs.y^,  315,  Sequence,  November  12,  1836),  "y  Canis  at  3h.  20m. 
A  M  VFas  of  fifth  magnitude.  Bode  sets  it  down  as  variable."  It  was 
rut<Ki  4-5  by  Heis,  and  4*5  at  Cordoba ;  4^  Franks  (=  t)  December  31, 
1877.     410  H.P. 

In  January,  1876,  I  found  y  a  little  brighter  than  4;  February, 
1877,  y  nearly  half  a  magnitude  brighter  than  t. 

No.  208.  h  Gaitis  Majobis. — 3  m.  Sufi  ;  2  m.  Lacaille ;  3  Harding ; 
2  m.  Argelander  and  Heis.  Sir  "W.  Herschel  gives  2  (j3) ,  S  ,  31  (»;) ; 
2*32  Sir  J.  Herschel  (mean  of  15  estimates,  Cape  Obs.,  p.  343).  Smyth 
{Bedford  Catalogue)  assumes  3^m.  as  correct  (!),  the  same  as  Fiazzi's 
estimate.  It  was  rated  2*1  at  Cordoba.  In  January,  1876  (Punjaub) 
it  seemed  to  me  rather  less  than  2  m.  but  ceitainly  brighter  than  3  m. 

No.  209.  T  G£iavoBT7M. — 5  m.  Lalande,  and  Harding ;  5-4  Heis ; 
4*3  in  Pierce's  reductions  of  Sir  W.  Herschers  estimates  {Harvard 
Annals,  vol.  ix.,  p.  69);  4-71  Pritchard,  1882-305.  Sir  W.  Herschel 
gives  60  (i)  -46  (t)  and  69  (v) ,  46  (t).     4*63  H.P. 

October  6,  1883,  r  five  steps  less  than  i. 

November  20,  1883, 1  found  r  one  step  less  than  v,  and  four  steps 
less  than  i. 

No.  210.  BiBXiNGHAH  169  Ltncis. — 6m.  Harding;  77  Argelan- 
der; 7m.  Struve  (** rubra").  Birmingham  found  it  **blue  or  bluish 
white,"  January  13,  1874,  and  says,  **The  star  is  probably  variable  in 
colour,  if  not  in  magnitude."     It  is  44  Camelopardali  of  Flamsteed. 

No.  211.  Lalande  14088  Canis  Majobis. — 9m.  Harding;  6m. 
Hencke  and  Argelander.  Not  in  Piazzt^s  Catalogue^  nor  in  Heis  or 
Behrmann;    6*8  Oould.     From    the   difFerence  in  the  estimates  of 
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magnitude  by  Harding  and  Hencke,  I  suspected  this  star  of  variation. 
January  22,  1B77,  when  I  found  it  reddish,  and  nearly  half  a  mag- 
nitude brighter  than  Lalande  14105,  which  lies  closely  south  of  it; 
January  31,  1878,  a  little  less  than  LL  14105  ;  February  25,  1880, 
one  step  brighter  than  LL  14105;  January  30,  1883,  one  step  less 
than  LL  14105;  March  3,  1883,  two  steps  less  than  LL  14105; 
February  22,  1884,  two  steps  less  than  LL  14105.  This  star  seems 
certainly  yariable  to  a  small  extent.  Oould  gives  LL  14105 
as  6-9. 

No.  212.  18  Heis  Ltncis  =  Lalaitob  14028  (5  m.) — 5-8  Arge- 
lander,  52  in  D  M\  6-7  Heis;  5*01  Fierce,  who  says  {Harvard 
AnnalSf  vol.  ix.),  **  Heis  makes  this  star  6*3,  and  I,  5*0.  Argelander 
makes  it  equal  to  26  Lyneis ;  Heis  makes  it  0*5  fainter ;  the  D  M., 
0*2  brighter;  and  I,  0*4  brighter.  Argelander  makes  it  equal  to  16 
Heis  Lyneis ;  Heis  makes  it  0*5  fainter ;  the  D  M.,  0'3  brighter ;  and 
I,  0*5  brighter.  April  8,  1876,  it  seems  not  to  have  ohang^  since  my 
measures."     477  and  49  H.F. 

Ko.  213.  27  Canis  Majobis. — 5^m.  Lacaille ;  4  Harding;  5m. 
Argelander;  6-5  Heis ;  6 m.  Behrmann  ;  5*4  Gould.  Sir  W.  Herschel 
found  28-27  ,  26.  In  1874,  1875.  and  1876, 1  found  it  about  5im.. 
and  much  inferior  to  28;  February,  1877,  slightly  brighter  than  29. 
4-54  H.P. 

No.  214.  Lalakde  14123  Caitis  Majobis. — 7  m.  Lalande ;  not  given 
by  Fiazzi.     Li  January,  1877,  I  found  this  star  only  9  m. 

No.  215.  y*  VoLANTis. — See  Uranwnetria  Argentina,  pp.  248,  249. 

No.  216.  Stbuve  1058  Cakis  Mikobis. — ^A  double  star  8^,11: 
281°  :  22"'32,  Bumham,  who  measured  it  in  1879  and  1881,  but  failed 
to  see  the  companion  in  1874-5  and  1878 ;  Dembowski  could  not  find 
it  in  1865. 

No.  217.  X  Geminobum. — 3m.  Ptolemy;  3-4  Sufi;  3  m.  Ulugh 
Beigh  ;  4  m.  Tycho  Brahe  and  Hevelius ;  5  and  4  Lalande ;  4-3  Arge- 
lander; 4  m.  Heis  (S  =  3-4  Argelander  and  Heis).  Sir  W.  Herschel 
found  54  (X) ;  55  (8),  and  says,  '^  54  seems  to  be  increasing.  There  is 
an  interval  of  9  months  between  the  two  observations  of  my  catalogue. 
Mr.  Bode  supposes  the  star  to  be  changeable.  See  Astronomisehe  Jahr- 
huch,  1788,  p.  255,  and  1793,  p.  201*'  {Phil.  IVans.,  1796,  p.  480); 
3-72  Pritchard  (1882-305).     3-58  H.P. 

Franks  found  X  =  8,  both  4  m.,  January  28,  1878. 

January  18,  1876,  I  found  A  almost  exactly  equal  to  8  (both  small 
3  m.). 

October  6,  1883,  X  =  8. 
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No.  218.  30  Cahib  Majobib. — 5  m.  Lacaille ;  6  m.  Harding ;  5-4 
Heis;  5  m.  Behrmann;  4*6  at  Cordoba.  Sir.  W.  Herschel  gives 
28-30*29.  Gonld  calls  it  r  Ganis  Majoris.  4-5  Cape  Catalogue 
(1878-10).     4-31  H.P. 

February  3,  1877,  30  about  equal  to  28,  and  about  ball  a  magni- 
tude brigbter  tban  29. 

No.  219.  65  Ajtbibm. — 6m.  Lalande  (14218),  and  Harding;  6-5 
Heis;  6  m.  Franks  (1878).  On  January  31,  1884,  I  found  it  one  step 
less  than  63  Aurig®,  but  tbree  steps  brighter  than  64.  Heis  gives  63 
5  m.,  but  it  seems  to  be  now  nearer  6  m.     6*5  is  5*34  and  5*1  in  H.P. 

No.  219a.  Lacaillb  2761  Pttppis. — 6  m.  Lacaille.  Dr.  Gould  says 
this  star  "is  below  8i,  being  indeed  little,  if  any,  above  81^.  It  is 
almost  incredible  that  Lacaille  should  have  been  able  to  descry  so  faint 
an  object  with  his  little  telescope  "  ( U.  Argentina,  p.  283).  It  is  7  m. 
in  the  Cape  Catalogue  (1880),  and  Stone  says,  "  This  star  appears  to  be 
a  variable." 

No.  220.  I  GsMnroBTTH. — 4i  and  4  Lalande  ;  4  Harding ;  4  m.  Heis ; 
3-98  Pritchard  (1882305)  ;  4  m.  Franks,  January  28,  1878.  Sir  W. 
Herschel  gives  60  (4)  -  65  (b'),  and  60  -  46  (t),  and  60,  62.  October 
6,  1883,  I  found  t  five  steps  brighter  than  t;  November  20,  1883,  4 
four  steps  brighter  than  r.     4*03  and  4*4  H.P. 

No.  221.  61  Gehinobum. — 7m.  Lalande  (14426);  7m.  Harding; 
6m.  d'Agelet,  October,  1784;  7-8  Piazzi  (ten  times);  67  Taylor 
(1834-35);  6m.  Argelander  and  Heis;  6-5  in  the  Burchmusterungy 
and  6-3  in  the  Radcliffe  observations,  1870  {Nature,  May  13,  1875). 
Sir  W.  Herschel  gives  26,  61  and  63,  61.  October  6,  1883,  I  found 
it  much  fainter  than  63,  and  about  6*7  m. ;  November  20,  1883,  much 
fainter  than  63,  and  about  6i ;  February  21,  1884,  about  63  m. ,  one 
step  brighter  than  58,  but  considerably  less  than  56  and  63. 

No.  222.  P  Cakis  MnroBis. — 3  and  4i  Lalande;  3m.  Heis;  3*41 
Sir  J.  Herschel  {Cape  Ohs,,  p.  342)  ;  3  m.  Gould ;  3^^  Franks,  January 
28,  1878;  3*11  Pritchard  (1883-215).  In  March,  1876,  I  found  ^ 
very  slightly  brighter  than  c  Geminorum.     p  is  3*07  and  3*5  H.P. 

No.  223.  y  IV.  45  Gehhtobuh. — ^A  '*  nebulous  star,"  with  a  dis- 
tant companion,  71,  8  :  2®' 4  :  100".  Chambers  says,  **  Knott  reverses 
the  magnitudes  of  A  and  B.  Fletcher  asserted  confidently  that  A  is 
variable.  In  April,  1865,  he  saw  it  no  brighter  than  a  10th  mag. 
star." 

No.  224.  Lalaitdb  14551  Puppis  =  P  vn.  116  =  2  1097.— 6  m. 
Lalande ;  6*3  Gould.  Found  to  be  variable  by  Espin,  while  using  it 
as  a  oompaiison  star  for  TJ  Monocerotis  in  1883.     His  photometric 
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measures  in  February,  March,  and  April,  1883,  vary  from  6*09  to  6-77. 
It  is  a  quintuple  star,  Struve's  principle  star  having  been  found  closely 
double  by  Burnham,  with  two  other  faint  companions,  within  31''  of  the 
primary.     5*77  H.P. 

No.  225.  65  (b')  GEMrNORtrM. — Rated  8im.  by  Lalande  in  March, 
1794,  and  5i^m.  in  February,  1795;  5-6  Piazzi;  7  m.  Bessel ;  5  m. 
Heis.     Sir  W.  Herschel  found  60-65-64.     My  observations  are : — 

January  18,  1876,  65  about  =  64,  or  perhaps  slightly  less. 
December  30,  1876,  65  very  slightly  brighter  than  64. 
January  28,  1878,  65  about  =  64. 
December  1,  1880,  65  and  64  exactly  equal. 
December  25,  1881,  65  two  steps  brighter  than  64. 
January  7,  1882,  65  two  steps  brighter  than  64. 
March  31,  1883,  65  two  steps  brighter  than  64. 
November  20,  1883,  65  one  step  brighter  than  64. 

No.  226.  WB.  669  Monoceeotis. — Observed  as  4i  m,  by  Kumker 
in  1822,  and  suspected  by  Olbers,  in  1824,  to  be  a  remarkable  variable. 
It  was  rated  only  8*9  by  Fellocker  in  the  Berlin  Academy  Charts.  It 
is  not  given  in  Argelander' 8  Uranometria^  but  is  6*5  in  the  D.M.  Heis 
rated  it  6-7,  and  identified  it  with  VII.  669  of  W'eisse's  Second  Cata- 
loffue.  It  is  60  in  the  Uranometria  Argentina.  It  is  not  in  Laland^s 
Catalogue,  but  is  7  m.  in  Harding^ 8  Atlas,  and  underlined.  March  27, 
1875,  I  found  it  about  7  m. ;  January  19,  1876,  and  January,  1877, 
about  6^^  m.  ,  less  than  25  Monocerotis,  but  brighter  than  two  stars/; 
March  18,  1877  (Punjab),  visible  to  naked  eye,  about  6  m.,  but  less 
than  25  Monocerotis;  January  31,  1878,  less  than  25,  but  brighter 
than  the  two  stars/;  March  31,  1883,  from  comparisons  with  25  and  24, 
I  estimated  its  mag.  6*2  ;  February  21,  1884, 1  estimated  it  6*1  -  about 
=  LL  15136. 

No.  227.  Bfrmingham  178  Mokocebotis  =  Lalande  14599. — 6  m. 
Lalande;  7m.  Birmingham,  February  14,  1875;  6*3  Tebbutt,  June, 
1875  ;  6-2  at  Cordoba.  In  February,  1876,  and  January,  1877,  I 
estimated  it  at  6im.  {Southern  Stellar  OhfectSf  p.  98).  Photometric 
measures  by  Espin  in  February,  March,  and  April,  1883,  vary  from 
6-35  to  6-57  {private  letter). 

No.  228.  Lalande  14571  Gevinobuh. — Si  Lalande.  Suspected 
variable  by  Tebbutt,  1880  {JHon,  Not,  R,A.S.,  May,  1880).  On  De- 
cember 1,  1880,  January  7,  1882,  and  March  31,  1883,  I  found  it  two 
steps  less  than  BAG  2472  (closely  np). 

No.  229.  -  Canis  Minoris. — 6  m.  in  Harding^ s  Atlas,  but  observed 
only  7f  m.  by  me,  February  4,  1877.  It  was  then  less  than  Lalande 
14720,   but  brighter  than  Lalande  14726.     It  seems  to  have  been 
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observed  as  8m.  by  Bessel  (Weisse,  vii.  780),  and  it  is  8*1  in  the 
Durehmusterung  {Nature,  March  29, 1877).  It  is  not  in  the  Washington 
Catalogue.  (1845-1871),  nor  in  the  Armagh  Catalogue. 

No.  230.  8*  Canis  Miwokis. — Kot  in  Lalande*s  Catalogue;  6m. 
Harding  and  Heis  ;  6*2  Gould;  6  m.  Franks,  January  23,  1878.  Sir 
W.  Herschel,  9*8.  In  March,  1876, 1  found  it  less  than  8S  but  slightly 
brighter  than  S';  November  22,  1883,  S'four  steps  less  than  8\  but  one 
step  brighter  than  S' ;  March  21, 1884,  8^  estimated  6*2  ,  three  steps  less 
than  5*.     5*63  and  59  H.?. 

No.  231.  9  Canis  Mikohis. — Not  in  Lalande's  Catalogue;  6m. 
Harding  (8*) ;  6-7  Heis.  Not  in  Argelandcr's  Uranometria ;  6*4  at 
Cordola;  6  m.  Franks,  January  23,  1878.  November  22,  1883,  I 
found  it  one  step  less  than  8' ;  March  21,  1884  ,  two  steps  less  than  8^. 

No.  232.  Lacaille  2858  Puppis.— 6i  Lacaille.  The  Cordola  esti- 
mates vary  from  6*8  to  6*4.  Gilliss  seems  to  have  failed  to  see  this 
star  in  1851  {Uranometria  Argentina,  p.  280). 

No.  233.  Lacaille  2893  Ptjppis. — 7  m.  Lacaille.  The  Cordoba 
estimates  vary  from  6'7  to  7*5. 

No.  234.  U  Cakis  Mthtoeis. — A  red  star,  discovered  by  Baxendell, 
November,  1879.  It  is  not  in  Lalandes  Catalogue^  nor  in  Harding's 
Atlas.  It  is  not  in  Birmingham's  Catalogue  of  Red  Stars.  It  was 
examined  with  the  spectroscope  at  Lord  Lindsay's  observatory,  but 
"  showed  no  peculiarity,  and  no  particular  colour  seemed  to  predominate 
in  its  spectrum."  To  the  eye  the  colour  was  a  "  f«int  rod  or  purple." 
Observations  from  November  27  to  December  8,  1879,  indicated  a  de- 
crease of  half  a  magnitude.  On  December  10  it  was  about  8*9  m.  of 
Argelander's  scale;  on  January  4,  1880,  I  found  it  fainter  than 
Lalande  14895  (8^  m.).  The  position  given  in  the  catalogue  is  only 
approximate. 

No.  235.  Lalande  14970  Canis  Minoris. — 6|m.  Lalande;  7  m. 
Bessel  and  Santini.  It  was  rated  6-7  m.  by  Heis,  but  is  not  in 
Argelander's  Uranometria.  The  Cordoba  estimates  vary  from  6*3  to 
7 '4.  From  observations,  1881-1883,  Espin  found  that  the  star  slowly 
increased  in  light,  and  probably  belongs  to  a  class  of  variables  having 
a  "  small  variation  in  magnitude  and  a  period  of  several  years"  (like 
63  Cygni).  April  8,  1882, 1  found  this  star  brighter  than  LL  14950 
and  LL  15027  ;  March  17,  I  estimated  it  6*3 ;  March  21,  6*4 ;  March 
31,  6-4. 

No.  236.  16  HJns  Aboo  Navi8=0A  7239.-6  m.  Heis.  Not  in 
Behrmann^s  Catalogue.  Pound  below  7  m.  at  Cordoba.  It  is  6  m.  in 
Hiarding^s  Atlas,  and  may  possibly  be  variable. 
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Ko.  237.  76  {c)  Geuinordk. — 6  m.  Lalande  (14991);  6  m.  Heis; 
6  m.  Franks,  1878.   Sir  W.  Herschel  found  ^  -  76.   5-33  and  5-8  H.P. 

November  24,  1878, 1  found  76  less  than  v ;  also  less  than  ^. 

December  1,  1880,  same  relative  magnitude. 
January  12,  1882,  76  about  three  steps  less  than  a  6  m.  star  (Heis) 
n./<^,  or  about  mag.  6*3. 

November  22,  1883,  76  nearly  one  magnitude  less  than  ^,  but 
brighter  than  any  star  in  the  immediate  vicinity  of  ^. 

No.  238.  K  Gemikoeum. — Gomes  possibly  variable  from  8*5  to  14 
(Webb,  CeL  Objects,  p.  310).  Herschel  called  attention  to  the  com- 
panion of  this  star  as  probably  shining  by  reflected  light  from  the 
primary.     Dembowski  thought  it  variable. 

No.  239.  P  Geminoeuu  (Pollux). — Admiral  Smyth  measured  two 
distant  companions  to  this  star  as  follows : — 

Position  AB  66°-9.     Distance  130"0  )  tj,^_,   iqqo.qi 
„       AC  73°-6.  „        202"-7  j  ^P^^^  ^^^^  ^^' 

and  says  {Bedford  Catalogue,  p.  187)  A  2,  orange  tinge;  B  12^,  ash- 
coloured;  C  ll^y  pale  violet,  and  it  has  a  minute  comes  to  the«ji, 
which,  though  unnoticed  in  former  registers,  is  certainly  now  (1832) 
as  bright  as  C :  these  companions  form  a  neat  triangle/'  and  he  adds 
in  a  foot  note  :  **  While  this  is  in  the  press  the  Rev.  W.  R.  Dawes  has 
shown  me  an  exact  diagram  which  he  made  of  the  object  January  1, 
1829,  with  a  3i  foot  achromatic,  charged  with  a  Huygenian  eyepiece 
magnifying  200  times.  With  this  instrument  he  saw  the  three  com- 
panions very  distinctly,  although  two  only  were  visible,  and  that  but 
on  remarkably  fine  nights,  in  Sir  James  South's  7-foot  equatorial,  with 
an  aperture  of  5  inches.'* 

In  the  R.  A,  S.  Monthly  Notices  for  April,  1861,  the  Rev.  T.  W. 
Webb  remarks  that  with  lus  5i  inch  OG,  the  third  star  appears  "as 
much  inferior  to  B,  12  m,  as  B  is  below  C ;  and  as  Sir  James  South's 
equatorial  of  5  inches  had  shown  but  two  companions  some  years  before 
the  date  of  the  Bedford  Catalogue^  there  is  perhaps  grounds  to  suspect 
a  variation  in  its  light." 

Burnham,  187924  rated  Smyth's  star  C  as  9  m.  and  the  third  star 
9-5  m.     In  1878  he  called  B  10  m. 

My  own  observations  are  as  follows  : — 

January  30,  1880,  3-inch  refractor,  power  133.  C  quite  plain, 
and  B  tolerably  so,  with  Pollux  in  the  field.  D  (Smyth's  third  star) 
only  seen  with  Pollux  just  out  of  the  field.  G  about  one  magnitude 
brighter  than  B,  and  B  H  or  2  magnitudes  brighter  than  D.  D  very 
faint.  To  my  eye  G  seems  about  10  m.  (Smyth's  scale)  B  =  11  m.  and 
D  12  J  m. 

March  31,  1881,  133  on  3-inch  refractor.  G  brighter  than  B.  D 
very  faint,  hardly  visible.  D  not  seen  with  power  83.  9.30  p.ic. 
moon  just  set,  and  sky  rather  bright. 
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If  D  was  ever  equal  to  0,  as  expressly  stated  by  Smyth,  it  mnst 
cextainly  be  variable. 

Pollux  itself  Las  often  been  suspected  of  variation,  as  some  of  the 
early  observers  have  rated  it  below  Castor,  while  at  the  present  time 
Pollux  is  decidedly  the  brighter  by  about  half  a  magnitude.  Sufi 
(tenth  century)  rated  both  stars  as  2  m. 

No.  240.  Lacaillb  2932  Pu?pis=  1  Flamsteed. — 6  m.  Lacaille ;  5m. 
Argelander;  6  m.  Heis;  5  m.  Behrmann.  The  Cordoba  estimates 
vary  from  4-8  to  5*6.  In  March,  1876,  I  found  this  star  equal  to^ 
Puppis  (Lacaille  2867,  5*3  m.  Gould). 

Ko.  241  IT  (11)  CAias  MnroHis. — 'Not  in.  Zalande's  Catalogue.  Sir 
W.  Herschel  6,11,1;  5*0  in  Lurchmusterun^  ;  5*3  and  5*6  Gould ;  5^^ 
Franks  (>  1)  January  28,  1878  ;  6  m.  Harding ;  6-5  Heis.     5  46  H.P. 

In  March,  1876, 1  found  it  about  one  magnitude  brighter  than  1 
Canis  Minoris,  and  almost  exactly  equal  to  6  (5  m.  Heis;  5*0  Gould). 
February,  1877,  a  little  less  than  6  Canis  Minoris ;  November  22, 1883, 
four  steps  less  than  6,  or  5'4  m. ;  March  22,  1884,  5*4  m.,  three  steps 
less  than  y  Can.  Min. 

No.  242.  Stbttve  1143  Caitis  Minoeis.— A  double  star,  152°;  9"-34 
measured  by  Struve  (1825*21),  but  never  afterwards  seen.  Burnham 
carefully  searched  for  it  1874-5,  with  6-inch  refractor,  and  in  1881 
with  18^-inch,  but  without  success,  and  he  thinks  there  must  have 
been  some  error  in  Struve's  place. 

No.  243.  No.  36  of  the  '^  Addenda"  to  Birmingham's  Catalogue, — 
=  Arg.  +  33°  ,  1601  (6*5);  6^^  Lalande  (15200);  6  m.  Burton,  with 
small  come9\  7*5  m.  Birmingham,  March  4,  1877.  He  says,  ''Pro- 
bably variable  in  colour  and  magnitude."  It  was  rated  6-7  by  Heis 
(No.  98  of  Gemini). 

February  21,  1884,  I  estimated  it  6*1,  two  steps  less  than  70  Gemi- 
norum,  but  three  steps  brighter  than  86  Heis  Geminorum. 

No.  244.  {  Caitis  Miwoms. — 5  and  6  m.  Lalande  ;  Sir  W.  Herschel 
gives  (^~  14 ;  6  m.  Argelander ;  5-6  Heis  ;  5  m.  Houzeau  (1875*18) ; 
6*7  Gould ;  5  m.  Franks  (January  23,  1878).  In  March,  1876, 1  found 
it  a  little  less  than  the  star  Lalande  15695-6. 

November  22,  1883,  {  4  steps  brighter  than  Canis  Minoris ;  March 
21,  1884,  estimated  5*5  ;  March  31,  5*5.     4*99  and  5*3  H.P. 

No.  245.  BiBMiKOHAX  192,  Camelopabdi. — Not  seen  by  Birming- 
ham, 1873;  "slight  red  tinge,"  January  13,  1874;  not  seen  January 
21,  1876.  Birmingham  says,  ''  Knott  failed  to  see  it,  June  25  and 
August  3,  1866.    Possibly  variable,'^ 
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Ko.  246.  <^  Geminobum. — 5  and  6  m.  Lalande ;  5  m.  Harding  and 
Heis.  Sir  W.  Herschel  gives  ^  -  76  ;  5  m.  Franks,  January  28,  1878 
{private  letter),  November  22,  1883,  I  found  it  one  step  less  than  6 
Cancri. 

No.  247.  LiLAXDE  15374-5  Monocebotis. — 6  m.  Lalande  and  Hard- 
ing; 6  m.  Heis  ;  7^  Piazzi.  The  Cordoba  estimates  vary  from  6*0  to 
6*6.  On  February  21,  1884,  I  estimated  it  6  m.,  one  step  brighter  than 
LL  15136;  March  15,  1884,  6*0  m.;  April  1,  1884,  6-0.     5-68  H.P. 

No.  248.  -  Geminoetjm. — Included  by  Schonfeld  in  his  provisional 
list.  He  says,  **  Winnecke's  Stem  d  zu  U  Geminorum,  A  N  47'1 120 ; 
schwankt  einige  Stufen  um  die  Grosse  ll*2m.,  auch  meinen  Beobach- 
tungen." 

No.  249.  Lacaille  3081  Puppis. — 6  m.  Lacaille;  6-5  Heis  and 
Behrmann.  The  Cordoba  estimates  *'  vary  systematically  from  5*2  to 
5*8."     4*81  H.P. 

No.  250.    Anon  AbgCs. — Position  only  approximate. 

No.  251.  2695  B.A.C.  AboCs. — 6  m.  in  the  Paramatta  Catalcgu$t 
but  twice  recorded  by  Taylor  as  10  m.  It  was  missed  in  August,  1874, 
by  Tebbutt  at  Windsor,  N.S.W.,  **  being  then  invisible  in  a  telescope 
of  4  J  inches  aperture."  The  star  is  not  in  Lacaille^ s  Catalogue,  It  was 
searched  for  at  Cordoba,  but  without  success.  In  the  same  field  of  view 
is  the  star  B.A.C,  2694,  which  Tebbutt  found  **  decidedly  red."  It 
seems  to  be  identical  with  Lacaille  3140  (6i)  (Nature^  Apnl  15, 1875) 
which  was  rated  5*5  at  Cordoba  ("  red"). 

No.  252.  8  Cancbi. — 6  m.  Lalande;  7m.  Bessel;  5*8  in  DM;  6m. 
Argelander  and  Heis ;  5*6  Gould  at  Albany,  and  5*4  at  Cordoba.  Sus- 
pected variable  by  Gould,  although  he  includes  it  among  his  Standards 
of  Magnitudes  ( Uranometria  Argentina^  p.  26);  6-7  Houzeau ;  5  Franks, 
January,  1878.  On  February  8,  1880,  I  estimated  it  5im.,  and  equal 
to  68  Geminorum.     5*13  and  5*3  H.P. 

No.  252.  14  Puppis.— 6im.  Lalande  (15837);  6  Harding;  6-7 
Heis;  not  in  Argelander' s  Uranometria \  6*7  Gould;  6-7  Cape  Cata- 
logue (1880). 

No.  254.  t  (15)  ABGts. — Si  Lalande  (p)  ;  4  Harding;  3  Heis  (i) ; 
3*2  Gould ;  Schmidt  suspected  variation ;  3-4  Cape  Catalogae  (1874*87). 
In  March,  1876,  I  found  this  star  about  half  a  magnitude  brighter  than 
i  Puppis.     t  is  2*88  in  H.P. 

No.  255.  29  MoNOCEBOTis.— A  triple  star,  5*5, 13,  9 :  104°-7, 243°*8 : 
30",  66"' 9  ;  13  was  not  seen  by  Herschel  and  South;  Sadler  rated  it 
10  m.  in  1875,  and  Franks  11  m.  in  1877.  I  saw  it  with  a  3-inch  in- 
fractor in  1874,  in  India;  29  was  rated  5-4  by  Heis,  4*9  by  Gould, 
5*32  by  Pritchard,  and  4*47  H.P. 
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No.  266.  -  CANcai. — See  Astrononmche  NachricMetiy  No.  2434. 

No.  257.  ^  Cancei. — 6  m.  Lalande ;  Sir  W.  Herschel  gives  ^  ,  w^ 
and  6  (;()- 14  (j/^*)  ,11;  6  m.  Argelander;  6-5  Heis;  6  m.  Houzeau 
(1875*24),  who  says,  "L'etoile  j/^a  Cancri,  estimee  par  Lalande  de  la 
4  me.  grandeur,  dans  la  Conaissance  des  temps  de  1810,  figure  seule- 
ment  dans  mes  observations  comme  un  astre  du  6  me.  ordrc."  Franks 
estimated  it  6  m.  January  31,  1878,  and  says,  ''  Certainly  variable — 
fine  pale  yellow."     578  H.P. 

I  found  the  star  6  m.,  April  7,  1875 ;  April  1,  1884, 1  estimated  it 
5-9. 

No.  258.  Strx7Te1198H:tdr^.— Adoublestar,  8,  8-2:  157°-5:  33". 
Struve  suspected  the  components  of  variation  ( Celestial  ObjectSf  p.  325). 
It  seems  to  be  Lalande  16011-12,  rated  9^  and  9  m. 

No.  259.  Lacaille  3197  Puppis. — 6  m.  Lacaille;  5-6  Behrmann; 
Gould  says,  **  I  suspect  this  star  of  variability  between  the  approxi- 
mate limits  5-1''  and  5-8°*." 

No.  260.  Lacaille  3236  Veloeum. — 60m.  Gould  ("red");  6-6 
Cape  Catalogue  (1880).  Stone  says,  "  This  star  may  be  variable.  La- 
caille calls  it  a  7  magnitude  star." 

No.  261.  30  MoirocEEOTiSs  C  Htde^  (Gould). — 3  m.  Ptolemy  and 
Sufi;  4m.  Lalande  (16559-60);  4-3  m.  Argelander  and  Heis;  4-6 
Honzeau  (187518) ;  3*8  Gould ;  5  m.  Franks,  January  30, 1878 ;  3*63 
Pritchard  (1882-971).  This  star  is  placed  in  Hydra  in  Lalande  %  Cata- 
logue, and  is  called  G  Hydrse  in  the  Vranometria  Argentina.  It  is 
4-5  m.  in  the  Cape  Catalogue  (1879*09). 

March  4,  1884,  I  estimated  it  3*9,  three  steps  less  than  S  HydrsB; 
Apiil  1,  3*8. 

No.  262.  LALAin)E  16615  Puppis. — 6im.  Lalande.  Gould  says  it 
**  appears  to  vary  from  5i  m.  to  below  6  m.,  yet  its  colour  may  have  in- 
fiuenced  the  estimates  to  some  extent."     5*76  H.P. 

No.  263.  /SYoLANTis. — 4  m.  and  5  m.  Lalande;  4*57  Sir  J.  Herschel ; 
6m.  Gilliss;  4-5  Behrmann;  4*2  EUery  (1869).  The  Cordoba  esti- 
mates rary  from  3*6  to  4*4  (  CA,,  p.  249). 

No.  264.  Lacaille  3344  (Aeqo). — 7  m.  Lacaille ;  not  in  Harding's 
Atlas ]  6m.  Behrmann  (1  Mali);  not  in  JSeis*s  Catalogue.  The  Cor- 
doba estimates  fluctuate  from  6*9  to  7*7 ;  and  Gould  says,  '^  The  star 
is  probably  vaiiable  between  the  limits  6"^  and  8'"."  7  m.  in  Cape  Cata- 
Jfigue  (1878*23).     6*36  H.P. 

No.  265.  ^Caitcbi. — A  star  with  a  distant  companion,  5^,  9  :  69^*5 
60" '7  (1880),  According  to  Chambers,  Knott  suggests  variation,  as 
he  found  the  companion  only  12m.,  whereas  Sir  J.  Herschel  and 
Smyth  agreed  in  calling  it  9. 

B.  I.  A.  PBGC,  BBR.  IX.,  VOL.  ZV. — fiCIBNCE.  2M 
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No.  266.  -  MoNocKBons. — Observed  as  9  m.  by  Dreycr,  March  8, 
1879.  It  is  not  in  the  Durchmtuterunyy  nor  in  BaruPs  Zones  46  and 
47,  but  appears  as  an  1 1  m.  in  Zone  48.  As  the  Harvard  Zoim%  contain 
stars  to  11  m.  of  Argclander's  scale,  Dreyer  considers  this  star  may  be 
Tariable.  It  also  occurs  as  a  10  m.  in  the  Munich  Catalogue  of  Stars^ 
between  +  3°  and  -  3°  declination.  Dreyer  gives  its  position  as  l&'7  p 
and  103"  north  of  Schjellerup's  red  star  109  (=203  of  BirminghanCi 
Catalogue  =  LL  16770)  {Mon.  Not,  R.A,S.,  April,  1879). 

ICo.  267.  Lacaillb  3499  YoLiims. — {Uranometria  Argentina, 
p.  140). 

No.  268.  OsLTZEN  515  Oamslopabdi. — ^Position  given  in  the  Cata* 
logae  is  only  approximate.  The  place  for  1855  is  It  A  8"*  21™  43',  de- 
clination+83°  13' -2. 

No.  269.  {  Pyxidis  =  /  Mali  =  Lacaille  3450.,  5  m.  Lacaille ; 
6-5  Heis  and  Behrmann.  The  Cordoba  estimates  show  signs  of  varia- 
tion from  5i  to  5^,  or  lower  ( Uranometria  Argentina,  p.  297).  It  is  a 
red  star. 

No.  270.  t  Cascbi. — 4m.  Sufi;  5  m.  Lalande  and  Harding;  4m. 
Heis ;  4  m.  Franks,  ''  pale  orange  ;*'  4-24  Pritchard  (1883*0 1 9).  It  is 
a  double  star,  5-5,  8, 1836  (Dembowski,  4,  6*5,  vars.  1858),  307°-8  :  30" 
{Cel.  Ohf.,  p.  253).  In  January,  1876,  I  found  i  brighter  than  y,  and 
about  equal  to  S  Gancri.     4*16  and  4'3  H.P. 

No.  271.  52  Cahcri. — 6m.  Lalande  (17421);  7m.  Harding;  7m. 
Armagh  Catalogue ;  8*5  m.  Washington  Catalogue.  Not  in  Heie.  8ir  W. 
Herschel  found  52  brighter  than  68  and  71  Gancri,  and  nearly  =  80 
and  54  -  52. 

My  observations  are  : — February  28,  1878,  8  m.,  less  than  Lalande 
17384;  December  23,  1878,  8  m.;  February  8,  1880,  8  m.;  Novem- 
ber 22,  1883,  8  m. 

My  observations,  compared  with  those  of  Sir  W.  Herschel,  aeem  to 
prove  variation  in  the  light  of  this  star. 

No.  272.  15  Htdkji.— 6m.  Lalande  (17490);  6m.  Heis;  6m. 
Franks,  January  30,  1878.  Gould  says,  "  The  brightness  of  this  star 
appears  to  have  varied  between  the  magnitudes  5*7  and  6*3  more  than 
once  during  the  period  of  our  observations."  March  4,  1884, 1  esti- 
mated it  6*0  ;  April  1,  5*9. 

No.  273.  R  PrriDis. — Variable  according  to  (Jould.  The  Gordoba 
estimates  fluctuate  between  6^  and  7*4.  The  star  is  not  in  Zalande^i 
Catalogue, 


.  GoRB — On  Smpected  Variable  Stars.  349 

No.  274.  BrRMiN6HAM  211  Cakcki. — 6i  Lalande  (17576);  Bin. 
Chacomao;  7  to  7*5  Birmingham;  8m.  Webb,  March  6,  1872  My 
obserrations  are:  — 

February  28,  1878,  7*3  m.  slightly  brighter  than  2  stars  np. 
December  21,  1878,  7im.,  and  equal  to  the  2  stars  np. 
Koyember  22,  1883,  7i  m.,  and  eqnal  to  the  2  stars  np, 
No«  275  60  (a^)  Caitcsi. — 5  m.  Lalande  and  Harding ;  6  m.  Heis ; 
8m.  Webb;  8m.  Birmingham;  6  m.  Franks,  January  30,  1878. 
Sir  W.  Herschel  gives  45*60  ,  50. 
February,  1877,  I  found  60  equal  to  45  Cancri. 
February  28,  1878,  same  brightness. 
Noyember  22, 1883,  60  two  steps  less  than  45. 

No.  276.  to  Yelokum  =  Lacaille  3638. — Gould  says,  **  There  is 
some  ground  for  supposing  to  Velorum  to  fluctuate  between  5"*  0  and 
5*  5".     5-6  m.  Cape  Catalogue,  1880. 

No.  277.  o^  UfiSiB  Majobis. — 5  m.  Heis.  A  double  star,  5*5,  9*5 : 
244^*8:  2'''7,  1876.  Sadler  thinks  the  com^a  almost  certainly  yariable, 
5-5  probably  so  {CeL  Ohj.,  p.  404). 

No.  278.  K  Cancbi. — 4-5  Sufi;  4J Lalande;  7m.  Bessel;  5-5  DM; 
5m.  Argelander  and  Heis;  5*6  Gould  (at  Albany),  and  5*4  at  Cordoba. 
Suspected  yariablc  by  Gould,  although  he  includes  it  among  his  '^  Stand- 
ards of  Magnitudes  "  ( 27.  Argentina,  p.  26).  Sir  W.  Herschel  giyes 
47  (8)  —  76  (k),  45.  January,  1876,  I  estimated  it  between  5  and 
5i  m. ;  November  22,  1883,  k  three  steps  brighter  than  45.    5*03  H.P 

No.  279.  X  Pyxidis  =  Lacaille  3685  (Aego)  =  3121  BAG. — 6  m. 
Lacaille  ;  5  m.  Heis ;  6-5  Behrmann ;  4,  4*5  and  5  m.  Argelander.  It 
is  No.  217  of  Birmingham's  Catalogue,  Gould  suspects  variation,  as 
the  Cordoba  estimates  vary  from  4*3  to  5*1.  He  says,  '^  Its  colour  is  a 
bright  orange."     6  m.  Cape  Catalogue  {IS7H-13,) 

No.  280.  Lalande  18044  -  5  Cancri  =  BD  31%  1946.-5^,6 
Lalande;  6*5  DM;  6m.  Birmingham,  1872;  7*1  Copeland,  February 
19,  1876;  7  m.  d' Arrest,  who  ^ds  a  spectrum  similar  to  a  Herculis 
and  p  Persei,  and  considers  that  a  slight  variability  of  the  star  is 
probable  {A.N.  2032).  It  is  No.  218  of  Birmingham's  Catalogue  of 
Bed  Stars.    6*50  H.P. 

No.  281  TT*  (81)  Cancm— 7im.  Lalande;  6  Harding;  6-7  Heis. 
Sir  W.  Herschel  gives  54 ,  81  81--68  and  81 ,  83.  February,  1877,  I 
found  it  more  than  a  magnitude  less  than  n^  (6m.  Heis),  or  about  7m. 
November  22,  1883,  ir^  about  7  m.,  and  one  step  less  than  54. 

No.  282.  Lacaille  3731  Yelortju. — 7  m.  Lacaille;  6  Behrmann. 
The  Cordoba  estimates  vary  from  6*3  to  7*1,  and  GK)uld  says,  ^*  It  is 
not  improbably  variable." 

2M2 
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No.  283.  Lacaille  3744  Velorum. — 7  m.  LacaiUe ;  6  m.  Brisbane 
and  Behrmann.     The  Cordoba  estimates  vary  from  6*2  to  6-8. 

No.  284.  3180  B.A.C.  AKots. — ^Kated  6  m.  by  Argelander  and 
Heis ;  but  found  only  8  or  8  J  m.  at  Cordoba  (  U,  -4.  pp.  297-8). 

No.  285.  26  Htdra. — 6  m.  Argelander;  6-5  Heis;  5ni.  (M,) 
Houzeau  (1875'20) ;  5*3  Gould  ;  5  m.  Franks,  "  bright  yellow,  superior 
to  #c,  March  2,  1878."  (Heis  rated  k,  5  m).  In  February,  1877,  and 
April  21,  1878,  I  foifnd  26=27  Hydr».  It  is  5-6  m.  in  the  Co^ 
Catalogue  (187916).     490  H.P. 

No.  286.  Lacaille  3833  Pxxmis. — 6^  Lacaille ;  6  m.  Harding, 
Brisbane,  and  Behrmann.  The  Cordoba  estimates  fluctuate  between 
6-1  and  6-7.     It  is  6-7  m.  in  the  Cape  Catalogue  (187827). 

No.  287.  a  Hydks. — 2  m.  Ptolemy,  Sufl,  Argelander,  and  Heis. 
2'30  Sir  J.  Herschel  (mean  of  15  estimates,  varying  from  1*75  to  2*58; 
2'1  Gould.  Franks  considered  it  nearer  3  m.  than  2^,  March  2,  1878 
(jn'ivate  letter).  Sufl  calls  it  red.  In  the  Chinese  Annals  it  is  called 
the  "  Eed  Bird."  Birmingham  calls  it  *'  pale  yellowish  red."  Gemmill 
observed  it  to  be  remarkably  bright  on  May  9, 1883,  when  he  thought  it 
nearly  equal  to  Pollux.  He  also  observed  it  very  bright  February  20, 
1882,  and  the  red  colour  very  conspicuous.  Sir  J.  Herschel  suspected 
variations,  and  says  {Cape  Obs,,  p.  349),  ^' At  the  time  I  regarded  the 
observations  as  satisfactory,  and  the  result  as  sufficiently  established ; 
but  the  occurrence  of  a  similar  phenomenon,  with  a  period  nearly 
identical  in  the  case  of  a  CassiopeisD,  the  period  in  both  cases  being 
nearly  a  lunation,  inclines  me  to  distrust  both  conclusions,  and  to  believe 
that  the  colour  of  the  stars  (in  both  cases  verging  to  redness)  has 
aflected  the  judgment  in  the  presence  of  moonlight  differently  from 
that  of  the  stars  of  comparison."  Schmidt  holds  the  same  opinion; 
and  Dr.  Gould  remarks,  *'  I  suspect  that  the  supposed  variability  of  a 
HydrsQ  may  be  attributed  to  the  influence  of  its  ruddy  colour  upon  the 
estimates  of  its  brilliancy." 

No.  288.  i  Leonis. — 6  m.  Sufi,  Ulugh  Beigh,  and  Argelander ;  4  m. 
Tycho  Brahe  and  Hevelius;  5  m.  Harding;  5-6  Heis  ;  5'6  Gould  (at 
Albany,  and  5*4  at  Cordoba.  Sir  W.  Herschel  gives  10  ;  5  (f)-6.  The 
star  is  marked  as  4  m.  and  '*  variable  "  in  Dien's  Atlas. 

No.  289.  3245  B.A.C.  Urs^  Majobis  =  Piazzi  91.— 8  m.  in  Sardines 
Atlas,  In  the  notes  to  the  BAC  Baily  says,  **  Taylor  considers  the 
magnitude  of  this  star  to  be  variable."  It  lies  closely  sf  22  (Fl.)  U. 
Majoris.  April  2,  1884^  I  estimated  it  8  m.,  slighly  brighter  than  a 
small  star  sf. 

No.  290.  N.  Velorum  =  Lacaille  3910. — 3 J  m.  Lacaille  ;  4-3  Behr- 
mann. Dr.  Gould  considers  it  variable  from  3*4  to  4*4,  with  a  period 
of  about  4^  days ;  he  also  suspects  variation  in  colour  ( Uranometria 
Argentina^  p.  276). 
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No.  291.  10  Leohis  (=  1  Heis  Sextanti8  =  LL  18893).— 5  m.  La- 
lande;  6  m.  Heis;  5'8  D.M.  Sir  W.  Herschel  gives  10,5  (f);  5-4 
Gould,  who  suspects  variation,  although  included  by  him  in  his 
**  Standards  of  Magnitude  "  ( IT.  A.  p.  27) ;  February  22, 1884, 1  esti- 
mated it  6-4  m.     4-98  and  5-7  H.P. 

No.  292.  i  (35)  Htdkje  ;  3i,  4  Lalande ;  4  and  5  m.  Harding ;  4*39 
Sir  J.  Herschel;  4-9  Johnson  (1857);  4  m.  Heis.  The  Cordoba 
estimates  are  3*7  to  4*3  ( Urammeiria  Argentina^  p.  298) ;  March  7, 

1884,  I  estimated  it  at  3*7,  one  step  brighter  than  B  HydrsB. 

No.  293.  K  HiD&fi. — Not  mentioned  by  Sufi ;  4  m.  Tycho  £rah6 
and  Hevelius ;  4  m.  and  6  m.  Lalande  ;  4  Harding ;  5  Heis  ;  5*4  Gould; 
5}  Franks,  March  2,  1878,     4*94  H.P.     My  observations  are  : — 

April  25,  1875,  k  a  little  fainter  than  v^  Hydrse. 
March  28,  1876,  k  more  than  half  a  mag.  fainter  than  v^ 
February  11,  1877,  k  more  than  half  a  magnitude  fainter  than  v^, 
February  16,  1877,  x  nearly  one  magnitude  less  than  v^ 
April  7,  1883,  K  considerably  less  than  v* — nearly  1  magnitude. 

No.  294.  Lalande  19034  Hidrje. — 4^  Lalande.  Not  given  by 
d'Agelet  or  Piazzi ;  6  m.  Argelander,  March  6,  1850 ;  4  m.  February 
16,  1851,  and  5  m.  March  8,  1852;  5  m.  Heis,  Houzeau,  and  B^hr- 
mann ;  5*2  Gould.     462  H.P. 

May  1,  1877,  I  estimated  it  4^  m. ;  April  24,  1878, 1  found  it  the 
brightest  star  in  the  immediate  vicinity. 

No.  295.  ^  Leonis. — 6  m.  Sufi,  Ulugh  Beigh,  and  Argelander ; 
5  m  Tycho  Brahe  and  Hevelius  ;  6  and  6i  Lalande  (19081-3).  Sir  W. 
Herschel  gives  i/r-7,  and  i/^ ,  8  ;  6  m.  Heis ;  5  and  "  Var "  Houzeau  ; 
(1875-25);  6  m  Franks,  March  4,  1878.  Smyth  {Bedford  Catalogue, 
p.  229)  gives  its  magnitude  as  6,  assumed  from  Piazzi,  but  says  it  was 
''  very  bright  for  its  rate  "  at  the  time  of  his  observations.  He  adds, 
"  They  say  it  once  disappeared  altogether,  after  having  been  noticed 
by  Montanari  in  1667 ;  and  that  Maraldi  saw  it  again  very  small  in 
1691." 

January  25,  1877,  I  observed  ^  a  little  less  than  v  Leonis  (5-6 
Heis). 

April  24,  1878.  \ff  brighter  than  7,  11,  and  23  Leonis,  and  the 
brightest  star  in  its  immediate  vicinity. 

February  21,  1884.  Estimated  6*0 — a  little  brighter  than  3  Leonis* 

No.  296.  16  Leonis MiNOMS. — 6J  m.  Lalande  (19226-7);  6  Harding; 
5  and  7*8  d'Agelet ;  8  Piazzi ;  7  m.  Bessel  and  DM.  Not  in  Seie^e 
Catalogue y  nor  in  Argelander* e  Uranometrta;  5-6  Houzeau  (1875*24); 
7  Franks,  ''deep  red,"  March  10,  1878.     664  H.P. 
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My  observatioiiB  are : — March  27,  1875,  about  7i  m ;  January  19) 
1876,  H  or  7i;  February  10,  1877,  a  litde  less  than  a  star  sp  X 
and  fjL  Ursfia  Majoris;  February  21,  1884,  about  7  m— oonsiderably 
less  than  43  Camelopardalis ;  also  less  than  17  Leonis  Minoris. 

No.  297.  12  SEXTAirris. — 6  m.  Lalande  (19542);  6-7Heifi;  6-5 
DM;  6*8  Gould,  who  found  it  6*1  at  Albany,  but  the  Cordoba  eeti- 
mates  were  6*7  to  6'9. 

February  18,  1877,  I  found  it  brighter  than  LL  19473  (6  m.). 

This  latter  star  is  not  in  Harding* s  Atlas;  I  estimated  it  6^  m.  on 
the  above  date  (and  brighter  than  9  Sextantis);  March  7,  1884,  I 
estimated  12  as  6*8 m. ;  April  2,  6*8 -less  than  13,  but  brighter  than 
LL  19473. 

No.  298.  3428  B.A.C.  Htbile  =  LL  19634.— 7  m.  Lalande;  6-7 
Heis ;  7^  Franks,  *'  deep  dull  yellow."  March  2, 1878,  Dr.  Gould  says 
it  is  not  brighter  than  7jm.  {U.  J,,  p.  303) ;  April  7,  1883,  I  esti- 
mated this  star  7*2  m. 

It  is  6-7  m.  in  the  Cape  Catalogue  (1879-17). 

No.  299.  Lalande  19662  Sextaittis. — 4^  Lalande;  5m. Harding; 
7-8  Lament  (1845) ;  6-7  Heis.  It  does  not  seem  to  have  been  ob- 
served by  either  Argelandcr,  d'Agelet,  Bessel  or  Santini  {Ndture, 
May  13,  1875) ;  Gould  gives  it  6*4  in  the  Uranometria  Argentina, 

In  April,  1875,  I  found  the  star  only  7  m. 
February  15,  1877,  less  than  17  Sextantis  (6-7  Heis). 
February  11,  1880,  less  than  17  Sextantis. 
April  7,  1883,  estimated  6Jm. 

No.  300.  y  I.  163  Sextantis. — A  nebula  observed  by  Admiral 
Smyth,  who  says  {Bedford  Catalogue^  p.  224),  "  It  is  remarkable  that 
this  object  was  very  clearly  distinguished  in  my  telescope ;  for  H. 
says  it  was  scarcely  perceptible  in  his  twenty-foot  when  he  gave  it 
only  six  inches  of  aperture."  According  to  Chambers  it  was  "seen 
without  the  sligtest  difficulty  in  a  finder  of  2  J  in.  by  Brodie." 

No.  301.  v^  HydrsB. — 5  m.  Lalande  and  Harding ;  5-4  Heis  ;  5  m. 
Franks,  and  =  v*  Hydne,  March  2,  1878  ;  5-6  Cape  Catalogue  (1879-19). 
The  Cordoba  estimates  vary  from  4*5  to  5*2.     4*69  H.P. 

March  28,  1876,  I  found  u*  about  J  mag.  fainter  than  v*  Hydne. 
April  7,  1883,  v'  four  steps  fainter  than  v*. 
April  8,  1883,  v'  one  step  less  than  k  HydraB,  and  four  steps  less 
t^an  V*. 

No.  302.  Lacaille  4174  Carina. — 7m.  Lacaille;  6J  Brisbane; 
7  m.  Cape  Catalogw  (1875-26).  It  was  found  generally  below  7*0  m. 
at  Cordoba,  and  Gould  considers  it  ''  variable  by  not  less  than  half  a 
unit." 
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STo.  dOd.  IiALAiTBE  19814  Htdb^. — 6  m.  Lalande,  Haiding  and 
Heis;  5-4  ficbmidt,  1864  (A.  N.  1486) ;  5*9  in  the  Uranameiria  Argen- 
tina;  7m.  Cape  Catalogue  (1876*27).     5*34  K.P. 

April  7,  1883,  I  estimated  this  star  5'7. 

No.  304.  18  Sextaftis.— 6  and  5^  Lalande  (19828-9) ;  6  m.  Arge- 
lander  and  Heis;  5  and  6  Fiazzi;  6'5  Bessel;  d'9  Gould;  6m.  Cape 
Catalogue  (1879*21).  It  is  No.  234  of  Birmingham's  Catalogue^  and 
Birmingham's  observations  yaiy  from  6  to  ^'b,  Secchi  thought  it 
slightly  variable.     6-85  H.P. 

No.  305.  Lacaille  4176  Yxloettk.— «7  m.  Lacaille.  Variously 
estimated  at  Cordoba  from  6  m.  to  7}. 

No.  306. — ^Yblobitm.  Variously  estimated  from  7  to  71  at  Cordoba, 
and  Oould  thinks  it  "  probably  variable  by  about  a  unit." 


No.  307.  q  Qhsjsm  =  Lacahle  4249. — 4  and  5  Lacaille ;  5  EUery ; 
4  Behrmann.  The  Cordoba  estimates  vary  from  3*3  to  4'5,  and  Dr. 
Gould  calls  it  a  **  markedly  red  star." 

No.  308.  40  lEOias.— 6  and  5i  Lalande  (20017-19) ;  6-7  Heis. 
Not  in  Argelander's  Uranometria  54  Franks  (1878)  and  =  41  Leo 
Minoris.    Considered  by  Schmidt  and  Franks  to  be  variable.    4*95  H.P. 

No.  309.  r  Velobtjm  =  Lacaille  4271. — 6  m.  Lacaille ;  5-6  Behr- 
mann; 5' 3  Gould,  who  says  the  estimates  at  Cordoba  ''differ  on  the 
average  by  the  greater  part  of  a  unit  of  magnitude,  and  leave  small 
room  for  doubt  that  these  differences  are  due  to  actual  changes  in  the 
star."     The  star  is  red. 

No.  310.  -  Leonis. — Included  by  Schonfeld  in  his  provisional  list. 
He  says,  "  14*^  2239  des  Bonner  Stemverzeichness,  9°*  5  Peters  hat 
den  Stem  friiher  als  schwach  11"*  gesehen,  April  23,  1873  vermisst, 
Juli  12  wieder  schwach  gesehen.  Seit  Dec.  30,  im  hiesigen  Refractor 
unsichtbar.  Die  Veranderlichkeit  ist  wohl  sicher,  aber  doch  die 
Wiederscheinung  und  eine  genaue  Positionbestimmung  abzuwarten." 

No.  311.  y  AiTTLLfi  -  Lacaillb  4277. — 5m.  and  6m.  Lacaille; 
6  Harding.  Not  in  JBehrmann^s  Catalogue;  7*2  Gould;  7m.  Cape 
Catalogue  (1878*18).  April  14,  1877,  I  found  this  star  (in  India) 
fainter  than  Lacaille  4273  (6|  m.).  This  latter  star  is  not  given  by 
Harding,  but  was  observed  as  6  m.  by  Behrmann,  and  is  6*6  in  the 
Uranometria  Argentina. 


No.  312.  27  Sextawtis. — 6m.  Lalande;  6m.  Heis;  6*8  Gould; 
H  Franks  (»=24,  26),  March  13,  1878  {private  letter) ;  6  Cape  Catalogue 
(1879*24).     6*54  H.P. 
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My  observations  ore  : — ^February  15,  1877, 27,  nearly  1  mag.  less 
than  a  star  n  of  it  (6-7  Heis)  (and  between  it  and  29),  or  about  mag. 
7 ;  February  11,  1880,  about  half  a  mag.  less  than  Heis's  6-7  m.  star, 
or  about  6*8. 


No.  313.  o  Antli^. — 4m.  Lacaille;  4*75  Sir  J.  Herschel  {Cape. 
Ohs.,  p.  341);  5-4  Behrmann ;  4  m.  Heis.  The  Cordoba  estimates 
vary  from  40  to  5*0,  and  Dr.  Gould  thinks  "  cannot  be  explained  by 
personal  differences  due  to  the  red  colour  of  the  star  "  ( iT!  iV.,  p.  295) ; 
4  m.  Cape  Catalogue  (187821).     4*50  H.P. 

No.  314.  I  Cabin js. — 4^^  m.  Lacaille ;  5  Behrmann.  The  Cordoba 
estimates  vary  from  4'2  to  5*1,  and  Dr.  Gould  seems  to  think  the 
variability  certain.     4-5  m.  Cape  Catalogue  {IS74'23). 

No.  315.  Lacaille  4332  Yeloruh. — 6^m.  Lacaille.  The  Cordoba 
estimates  vary  from  6 J  to  8*0. 

No.  316.  49  Leonis. — 6  m.  Harding;  7  Santini ;  6  Heis;  6m. 
Houzeau  (1875).  Sir  TV.  Herschel  gives  the  sequence  48  ,  49  ,  44. 
It  is  No.  7  of  Schonf  eld's  provisional  list.  He  says,  "February  5, 1867, 
5'6  m.,  spater  abnehmend  A.  N.  69*1635.  Meine  Beobachtungen  zeigen 
den  Stem  vollig  constant."     5*74  H.P. 

February  11,  1877,  and  March  21,  1877, 1  found  it  =  44  Leonis, 
but  less  than  48  Leonis.  It  was  estimated  6*0  by  Gt>uld,  who  finds  no 
evidence  of  variation. 

No.  317  Lacaille  4358  Antlls. — 7m.  Lacaille;  6m.  Brisbane 
and  Taylor.  Not  given  by  Behrmann.  The  Cordoba  estimates  vary 
from  5-7  to  6-5.  Dr.  Gould  calls  it  a  **  brilliantly  red  star."  6  m.  Cape 
Catalogue  (1877-56). 

No.  318.  —  Leonis. — ^An  8  m.  star,  with  rapid  variation,  according 
to  Schwab  {CeL  Ohf.,  4th ed.,  p.  428). 

No.  319.  fCASUfM. — 5m.  Lacaille;  6-5  Behrmann.  The  Cordoba 
estimates  range  from  5*4  to  6*3,  and  Dr.  Gould  seems  to  think  it 
certainly  variable. 

No.  320.  Lacaille  4411  CHAiL»LOin:s. — 5  and  6m.  Lacaille;  6 
and  6^  Ellery  (1864) ;  6-5  Cape  Catalogue  (1873*30).  Estimated  only 
7-0  at  Cordoba  (March,  1878). 

No.  321.  Lalande  20592  Leonis. — No  magnitude  given  in  ZflZtfi«fc'# 
Catalogue:  OJ^m.  Hencke  (i/b«.  Not,  R.  A.  S.,  1859,  p.  341),  who 
suspected  variation,  as  it  was  missed  at  Markree  Observatory,  It  is 
not  in  Harding^ 8  Atlas, 

No.  322.  Stab  «  p  40  Leonis  Minobis. — 6  m.  Harding  (marked 
with  a  line).     Not  in  Zaland^e  Catalogue.     I  could  not  see  this  star 
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with  the  bmocnlar  on  February  11,  1877.  On  February  12  I  found  a 
10  m.  star  close  to  the  place,  with  3-mch  refractor.  The  star  may 
possibly  be  variable.  It  lies  a  few  minutes  of  arc  s  p^  the  star  Lalande 
20612.     The  position  given  in  the  catalogue  is  only  approximate. 

No.  323.  ^  Gabikjs. — 5  m.  Lacaille ;  5-6  Behrmann.  The  Cordoba 
estimates  vary  by  0*6  m.    Gk>uld  c^ls  it  ^'  orange  red." 

No.  324.  2543  B  TTssiB  Majobis. — ^Not  m  Harding^ s  Atlas;  6-7 
Heis.  Franks  says,  "6im.  fine  red  (1878),  1^°  S.  of  P.X.  126 
(=B.A.C.  3652),  a  little  /"  {privaU  letter),  March  15,  1884,  I  esti- 
mated it  6*7  m. 

No.  325.  Laoaille  4422  Cabins. — 6  and  6^  Lacaille ;  7^  Taylor ; 
5  and  5|^Ellery;  6-7  Cape  Catalogue  (1875*85).  From  observations 
at  Cordoba,  Thome  is  confident  of  its  variability  ( Uranametria  Argen- 
tina, p.  254). 

No.  326.  Lacaille  4435  Qlbisjr, — 6  m.  Lacaille ;  6-5  Behrmann. 
Suspected  variable  by  Gould,  the  Cordoba  estimates  varying  from  6-1 
to  6-7-     The  star  is  red. 

No.  327.  w  Cabiwjb  (=  Lacatllb  4446). — 6.5  Behrmann.  The  Cor- 
doba estimates  vary  from  4'8|^  to  5*4,  and  Dr.  Gould  considers  it  possibly 
variable.    It  is  a  red  star. 

No.  328.  Lacaillb  4479  Cabhtje. — ^The  Cordoba  estimates  vary 
from  6'7  to  7*2,  and  Gk)uld  considers  variation  probable  between  still 
wider  limits. 

No.  329.  Lalakdb  20918  Htpb^s. — 6^  Lalande;  6 m.  Argelander. 
Estimated  7*3  at  Cordoba,  July  6,  1871,  but  only  8  m.  May,  1877. 
Dr.  Gould  calls  it  "  very  red"  {Uranometria Argentina^  pp.  303,  304). 
It  is  No.  248  of  Birmingham^e  Catalogue,  Birmingham's  observations 
vary  from  7  to  8. 

No.  330.  -  Leonis. — Suspected  variable  by  Professor  C.  H.  F.  Peters, 
from  observations  at  Clinton,  U.S.A.,  1877  to  1880.  He  found  an 
observation  of  it  as  9  m.,  February  12,  1872,  but  could  not  see  the 
star  on  the  following  dates : — April  12,  1877,  and  May,  1877;  Feb- 
ruary 26  and  April  14, 1878  ;  April  27,  May  2,  and  11,  and  June  2, 
1880  ;  but  saw  it  very  small  February  16,  19,  and  March  2,  1880  (AN 
2360).  Probably  this  star  should  be  transferred  to  Catalogue  of  Known 
Variables, 

No.  331.  y  Hyi)B2B. — 5  m.  Lalande  (20969);  5  m.  Heis;  6  m. 
Franks,  March  13,  1878.  Argelander's  meridian  observations  vary 
from  4-8  to  6*0.  The  Cordoba  estimates  range  from  5'2  to  5*7. 
519  H.P. 
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No.  332.  Lacaille  4540  Ahtlue. — 6  m.  Lacaille ;  6-5  Belumann. 
Gould  says,  ^'  This  star  appears  to  vary  between  the  approximate  limits 
5-7»  and  6-3"." 

No.  333.  a  TTr&s  Majobis. — 2  m.  Ptolemy,  Sofi,  Lalande,  and 
Harding;  1*96  Sir  J.  Herschel  {Cape  Oht.,  p.  440);  1*88  Pritchard, 
Oxford,  and  1-92,  Cairo,  1883.     1-96  and  2-1  H.P. 

Stated  by  Klein  to  be  variable  in  colour,  and  the  obserrationB  of 
Weber  seem  to  confirm  the  suspicion.  The  latter  observer  found  a 
period  of  about  33  days,  and  the  changes  of  colour  from  "  white"  to 
"  fiery  red."     Other  observers,  however,  do  not  agree. 

No.  334.  Stbttve  1504  Leonis=P.X.  229. — ^A  double  star,  8,  8  : 
284°-0:  1"*13.  With  reference  to  this  star.  Chambers  says  in  his 
edition  of  Smyth's  Bedford  Catdk^w  (p.  288),  "Accoidmg  to  0. 
Struve,  one  or  both  of  the  components  are  variable. 

No.  335.  10  HTDiLfi  =  Lacaills  4615  (6  m.). — Suspected  variable 
by  Gilliss,  who  says,  "  Probably  variable  at  very  short  intervals ;  of  the 
seven  observations  three  estimations  make  it  6th  magnitude,  three 
5th,  and  the  other  5-6."  It  was  rated  5  m.  by  Argelander,  March  15, 
1880  ;  7  m.  April  22,  1851 ;  and  6  m.  April  28,  1851.  It  is  5  m.  in 
Harding^  Atlwt,  and  was  rated  5  m.  by  Heis ;  5-6  Behrmann,  and 
5*8  at  Cordoba.  The  following  observations  were  made  by  me  in 
India  : — May  15,  1876,  about  5  m.  and  slightly  less  than  x^  Hydrse; 
May  23,  1876,  10  Hydne  about  i  a  mag.  less  than  x^  >  January  22, 
1877.     Brighter  than  x* ;  not  quite  equal  to  x*.     It  is  5'35  in  HJP. 

No.  336.  Lacaille  4623  Htd&js. — 4  m.  and  5m.  Lacaille ;  5  Heis ; 
5-6  Bchrmann.  The  Cordoba  estimates  vary  from  5*6  to  6*1 ;  6  m. 
Cape  Catalogue  (1878*78). 

No.  337.  y  II.  49  Leowis. — A  nebula  suspected  by  d'Airest  to 
be  variable.  In  1831  it  was  brighter  than  HerschePs  HI.  27,  /  it. 
In  1861  =1.  class  ;  in  1863  sometimes  =  II.  class,  at  others  invisible ; 
1864  fainter  than  HerschePs  III.  27  {CeL  Ohj.,  p.  333). 


No.  338.  <^  Leovis. — 4  m.  Sufi,  Lalande,  and  Harding ;  5-4  Arge- 
lander and  Heis  ;  4*8  Gould  (at  Albany)  and  4*1  to  4*3  at  Cordoba. 
Dr.  Gould  says  it  '^  appears  to  have  grown  brighter  since  Argelander 
and  Heis  gave  its  magnitude  as  4f "  (27*.  A,^  p.  336).  4*31  IMtchard 
(1882*36).  March  7,  1884, 1  estimated  it  4*8,  less  than  v  (4*4  Gould) ; 
March  23,  1884,  4*5  m.     4*53  H.P. 

No.  339.  Lacaille  4679  (1882*36).  Htdrjs. — 7  m.  LacoiUe.  Nu- 
merous estimates  at  Cordoba  vary  from  7*0  to  7*7. 

No.  340.  2  1527LR0Ni8=LALA2n)E  21571  (7m.).— 7*4  in  DM; 
7  Bessel;  6*7  Gould.  A  double  star  6*9,8*1  :  10°-1  :  8"*9.  Webb 
says,  "Fl.  bin.  (?)  6*9  var.  col.  and  mag.(?)»  {Ceh  Ohf.  4th  edition, 
p.  330). 
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No.  341.  i  LxoHis. — Si  Lalande  ;  4iii.  Argelander  and  Heis;  4*0 
Ooold;  4  m.  Franks  (nearly  « )9  Vii^inis),  March  29,  1878  {private 
letter)',  4-18Pritchard  (1882-360).  A  double  star  S-9,  7-1  :  68°-4  : 
2"-54  (1877  Dembowski).  Both  the  magnitude  and  colour  of  the 
companion  are  suspected  of  vaiiation.  Sir  W.  Herschel  found  77  (o-), 
78  (0  -  91  (v).     3-98  H.P. 

April  17,  1876,  I  found  i  and  a-  Leonis  nearly  equal,  or  (4-5 
Heis),  if  anything  slightly  the  brighter  of  the  two ;  March  4,  1884,  i 
one  step  less  than  cr,  or  about  4*2  m. 

No.  342.  -  Tattbi. — ^A  nebula  discovered  by  Temple,  March  14, 
1879,  in  a  region  which  had  been  most  carefully  searched  for  such 
objects.  It  was  at  first  supposed  to  be  a  faint  comet,  but  its  un- 
changed place  on  March  16  showed  its  true  character.  According  to 
Temple  it  has  two  nuclei,  distant  15"  to  20",  and  is  larger  and 
brighter  than  Herschel  II.  32,  which  lies  near  it.  It  is  not  in  Las- 
seiVs  Catalogue  of  600  nebulsB  discovered  at  Malta.  It  precedes  a  7 
mag.  star  (W.  B.  XI.  905),  1  m.  27  s.  nearly  on  the  parallel.  Cha- 
comac  in  his  Chart  No.  34  shows  a  12*13  m.  star  about  3'  from  the 
place  of  the  nebula,  but  shows  no  nebulosity  {Nature,  May  8,  1879). 

No.  343.  57  UBftB  Majobis.— A  double  star  6,  9  :  9^*9  :  5^*9. 
Smyth  remarks  {Bedford  Catalogue^  p.  253),  ''  ^  says  that  the  small 
star  is  a  ''  red  point  without  sensible  magnitude  ;"  and  S,  upwards  of 
half  a  century  afterwards  rates  it  of  the  10th  lustre,  as  shown  by  his 
seven  foot  telescope.  In  the  summer  of  1835  it  was  very  distinct,  being 
a  bright  9th  size,  bearing  illumination  admirably.  Is  it  variable  ?" 
Bumham  gives  5*2,  8*2  :  r*l  :  5"*43  (1878*425).  Heis  rated  57  as 
5  m.  and  Peirce  measured  it  with  a  photometer  5*40  {Sarvard  Annals, 
voL  ix.).     It  is  5*24  and  5*0  "  est "  in  H.P. 

No.  344.  LALAKns  21860-61  Leonis. — 6  and  5 J  Lalande ;  7 
Bessel ;  7*5  in  DM ;  6-7  Heis,  and  6-9  at  Cordoba.  Suspected 
variable  by  Gould,  although  included  in  his  "  Standards  of  Magni- 
tudes" {Uranometria  Argentina,  p.  28).  He  adds,  however,  that 
'*  no  change  has  been  perceived  in  its  brightness"  at  Cordoba  ( Urano- 
metria Argentina,  p.  336).  April  2,  1884,  I  estimated  it  6*7  m. — 
one  step  brighter  than  LL  21640,  but  less  than  LL  22058. 

No.  345.  X  Dbaookis. — 3-4  Sufi,  Ai^elander,  and  Heis.  Sir  W. 
Herschel  gives  X'lc,  or  about  equal;  4m.  Harding;  3*94  Sir  J. 
Herschel;  3*3  in  DM;  3*75  Pritchard  (1882*712).  My  observations 
are: — January  30,  and  February  17,  1876,  X  slightly  less  than  k  dra- 
conis,  and  of  an  orange  hue,  not  brighter  than  8  Ursse  Majoris ;  June 
12,  1877,  X  slightly  brighter  than  k,  and  of  an  orange  hue ;  April  9, 
1883,  X  yellow,  or  light  orange,  and  two  steps  less  than  k  Draconis. 
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No.  346.  17  Htdb^  =  Lacahle  4770  (N.  Hydra,  Gould). — 4^X11. 
Lacaille ;  52  Gould  (dpi.  6,  6).— A  double  star,  5-5,  7  :  207°-8  :  lO^'l, 
1833;  TVebb  found  only  half  a  mag.  difPerence,  1852;  so  Morton, 
1857;  and  Franks,  1876  {Cel  Ohf.,  p.  286).  I  found  7  rather  the 
larger  in  1875 ;  both  yellowish  {Southern  Stellar  Ohfects,  p.  52). 
4.98  H.P. 

No.  347.  Lacaille  4843  Mttscje. — 6  m.  LacaQle;  5-6  Behrmann; 
6-5  Cape  Catalogue  (1875*41).  The  Cordoba  estimates  vary  from  5"4 
to  6*1,  and  Gould  thinks  it  "  probably  variable." 

No.  348.  92  Leonis. — 5^  m.  Lalande  (22,111);  5  Argelander  and 
Heis;  6  m.  Houzoau  (1875*26)  ;  6  Franks,  "pale  orange/'  scarcelv  = 
67  Leonis  (6-5  Heis).  It  is  not  in  Birmingham's  Catalogue  of  Red 
Stars.  Sir  W.  Herschel  gives  95  (o),  92.  March  3,  1884, 1  found  it 
two  steps  brighter  than  67,  but  less  than  72  Leonis.   5*48  and  5*3  H.P. 

No.  349.  P  Leonis. — Considered  by  Sir  W.  Herschel  {PhU,  Trans.^ 
1796)  to  have  probably  diminished  in  brightness  in  modem  times.  It 
was  rated  of  the  Ist  magnitude  by  Ptolemy,  Sufi,  and  Tycho  Erah6 ; 
1-2  by  Flamsteed ;  \\  m.  bv  Hevelius ;  but  only  2  m.  by  Lalande, 
Argelander,  and  Heis.  Sir  W.  Herschel  rated  it  slightly  less  than  y 
Leonis,  and  remarks,  "From  the  expression  of  this  Catalogue,  it  is 
evident  that  the  star  is  less  now  than  it  was  thirteen  years  ago."  In 
Schjellerup's  translation  of  Al-Sufi's  description  of  the  heavens 
(10th  century)  the  star  is  thus  described: — "La  27  [j8]  de  la 
premiere  grandeur  est  la  brillante  et  graiide  qui  se  trouve  snr  la 
queue;  eUo  suit  la  brillante  vingti^me  etoile  situ6e  dans  les  reins 
C'est  celle  que  I'on  marque  sur  Tastrolabe  et  que  Ton  nomme  d%ana 
at  dsad,  la  Queue  du  Lion."  From  this  it  is  evident  that  the  star  was 
a  brilliant  one  in  Al- Sufi's  time,  probably  comparable  in  brightness 
with  RcguluB,  which  Sufi  describes  in  similar  words.  Sir  John 
Herschel  rated  it  2*63  (Cape  Observatory,  p.  440)  (y  Leonis  =  2*34)  ; 
Pritchard  2*07  (1882*360  and  1883*117).     2-23  HP. 

No.  350.  p  ViEOTNis. — 2,  3,  3^,  and  4m.  Lalande;  8  Harding;  8-4 
Heis ;  4*14  Sir  J.  Herschel,  February  24,  1838 ;  3'3  Gould  at  Albany, 
and  3*7  at  Cordoba;  3*67  Pritchard  (1883-160  and  1883-169). 
3-72  H.P. 

No.  351.  65  TTbs^  Majoeis.— A  triple  star  7,  9-5,  7:  35°-8,  115® : 
3"*8,  63"*5.  Measured  6*39  by  Peirce  {Harvard  Annals,  vol.  ix.). 
Smyth  says:  "The  magnitude  which  I  have  assigned,  on  mature 
comparison  to  B,  does  not  altogether  quadrate  with  y's  description  of 
its  being  a  mere  point,  which  would  hardly  be  suspected.  It  may  be 
variable ;  and  I  have  reason  also  to  think  C  is"  {Bedford  Catalogue, 
p.  260).  On  March  15,  1880,  and  March  30,  1881,  I  found  it  about 
half  a  magnitude  brighter  than  C,  (with  3-inch  achromatic) ;  B 
not  seen. 
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No,  362.  71  Ckatbkis. — 4-3  Ptolemy ;  6-6  Sufi ;  4  m.  Ulugh 
Beigh,  Tycho  Brahe,  and  Hevelius ;  4,  4i  Lalande ;  6  m.  Heis  and 
Ai^elander;  5'4  Gould;  6-7  Houzeau,  "var?"  (1875-25);  5m. 
Pranks  '*=  €  and  bright  white,"  March  29,  1878 ;  5-6  Cape  Catalogue 
(1879-24).  In  April,  1876,  I  estimated  the  difference  between  f 
(5  m.  Heis)  and  17  to  be  rather  less  than  one  magnitude ;  April  16, 
1877,  linearly  equal  {.    The  star  seems  certainly  variable.    5  01  H.P. 

No.  353.  7  (i)  ViBGiNis. — Marked  4  m.,  and  ** variable"  in 
Dim's  Atlas  (Plammarion's  edition)  ;  6^,  6  Lalande  (22571-2)  ;  6 
Argelander;  6-5  Heis;  5*8  Gould;  5i  Pranks,  March  29,  1878 
{private  letter).  April  6,  1883,  I  found  7  Virginis  more  than  half  a 
magnitude  brighter  than  10,  and  three  steps  brighter  than  11  Virginis  ; 
10  seenQS  rather  below  than  above  6  m.;  Apnl  7,  1883,  the  above 
observation  confirmed — 10  not  above  6  m.     7  is  5*22  and  5*7  in  H.P. 

No.  354.  31  CaiTEHis.— 6  and  4i  Lalande  (22591-2);  6  Heis; 
5-5  Gould  (No.  4  of  Corvus);  5  Franks  =  17,  March  29,  1878;  5-6 
Cape  Catalogue  (1879-23).  In  April,  1875,  I  found  this  star  about  =» 
i^Crateris;  not  equal  to  {  (5  m.).  In  April,  1876,  it  seemed  very 
nearly  equial  to  C    5-10  H.P. 

No.  355.  Lacaill£  5013  Htdr^. — 7  m.  Lacaille  ;  6,  7,  and  6^ 
Tarnall;  6-7  Cape  Catalogue  (1878-29).  Dr.  Gould  says  "the  varia- 
bility of  this  star  seems  more  than  probable,  our  eleven  estimates 
ranging  from  5-9  to  6*6." 

No.  356.  e  CoBvi. — 3  m.  Ptolemy  and  Sufi.  Bated  6  times  as 
4  m.,  and  once  3^  by  Lalande ;  4  Harding ;  3  Argelander,  Heis,  and 
Behrmann ;  3*3  at  Cordoba ;  3-28,  Sir  J.  Herschel  (or  very  slightly 
less  than  8).     Sir  W.  Herschell  gives  /?,  €,  S.     3*14  H.P. 

From  the  Cordoba  observations.  Dr.  Gould  concludes  that  all  four 
stars,  y?,  y,  3,  and  e  Corvi  are  variable  "  within  moderate  limits  " 
{Uranometria  Argentina,  p.  315).  The  estimates  for  c  vary  from  3*06 
to  3-51. 

No.  357.  3  Cosvi.— 6  m.  Lalande  (22850);  6  Harding;  6-7  Heis; 
6  Behrmann ;  5*8  in  the  Uranometria  Argentina,  Sir  W.  Herschel 
gives  6  ({)  —  3  —  ,  6 ;  6-5,  Cape  Catalogue.     5-25  H.P. 

No.  358.— YiBGiNis.  =  DM  0°,  29 1 0.  Found  to  be  variable  by  Prof. 
Harrington  of  Ann  Arbor  University,  U.  S.  A.,  in  1881.  It  reached  a 
minimum  on  May  22-3,  when  it  was  8 '7m.  The  star  is  not  in 
Lalande*  s  Catalogue,  nor  in  Mar  dingus  Atlas.  The  position  given  by 
the  discoverer  places  the  star  about  1^*^  p  the  star  tj  Virginis.  The 
nearest  star  in  Harding's  Atlas  is  an  8m,  about  20'  south. 
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No.  359.  h  UfiSiS  Majoris. — 3-4  Sufi  and  Argelandcr;  4-3  Heis; 
338  Pritchaid  (1883062  and  1883'070).  Pigott  Bajs  i^PhU.  Trmu. 
1786) :  *'  This  star  is  suspected  to  change  in  brightness  (see  Long*s 
Astronomy)  on  account  of  its  being  marked  by  Tycho,  Prince  of  Hesse, 
&c.,  of  the  2nd  mug. ;  while  Hevelius,  Bradley,  and  others  have  it  of  the 
3nl.  At  present,  and  for  these  three  years  past,  it  appears  aa  a  blight 
4th  magnitude,  being  rather  less  than  i,  equal  to  a,  and  rather  brighter 
than  #c  Draconis.'*  Schcinfeld  includes  it  in  his  provisional  list,  and 
says  (?  quoting  Schmidt) :  ''  Hinlanglish  bestatigt,  lange  Periode  AN 
73  1745."     3-41  and  36  H.P. 

No.  360.  y  CoBTi. — 3m  Sufi,  Lalande  and  Harding;  2  Heis;  2*90 
Sir  J.  Herschel  {Cape,  Obs,  p.  440);  2*5  at  Cordoba.  From  the 
Cordoba  Observations ^  Dr.  Gould  concludes  that  the  four  stars  of  Corvus, 
fif  y,  8,  and  €  are  all  variable  **  within  moderate  limits  "  (  W.  Argentina^ 
p.  315).  The  estimates  for  y  vary  from  2-45  to  3-05.  2-76  and  2-3 
H.P. 

In  March,  1876  (in  India)  y  seemed  to  me  about  2}m,  and  about 
equal  to  k  Orionis ;  y  certainly  less  than  the  brighter  stars  in  the 
Plough  (2m  Heis). 

No.  361.  c  Musc^. — 4^  and  6  Lacaille;  5-4  Behrmann;  3*7 
EUery ;  5  Cape  Catalogue  (1874*41).  The  Cordoba  estimates  range  from 
4*3  to  5-3,  but  Dr.  Gould  seems  to  think  the  results  doubtful,  owing 
to  the  red  colour  of  the  star. 

No.  362.  -q  YiBoiNis. — 3  Ptolemy  and  Sufi ;  di  and  3  Lalande ;  3-4 
Argelandcr  and  Heis  ;  3*6  Gould  at  Albany,  and  4*0  at  Cordoba.  Dr. 
Gould  says :  '^  The  star  probably  varies  between  the  magnitudes  3  and 
4."  3-59  Pritchard  (1882363)  March  28,  1876,  I  found  17=^ 
Virginis. 

April  5,  1883  17,  three  steps  less  than  8  Virginis.     4*05  H.P. 

No.  363.  c  Cbucis. — 4m  Lacaille  ;  4-5  Behrmann ;  4*0  Gould. 
Webb  says:  ''  Lettsom  1860  found  this  star  6mg,  instead  of  4mg  as 
in  map.  Houzcau,  1875,  4'5mg"  {CeL  Obf.,  p.  488).  Gould  marks 
it  "  rr"  or  excessively  red. 

No.  364.  4166  B.A.C.  UBSiB  Minoeis.— Not  in  ITeis^s  Catalogue. 
Peb.  24,  1884,  a  small  star  about  9m  seen  near  the  place  with 
binocular.     8  m.  Tennant,  April  24,  1875. 

No.  365.  LALAin>E  23228.-9  Yirginis.  7m  Lalande  (1795)  and 
5i  (1798);  7  Harding;  6-7  Lament;  8m  Steinheil;  6  Heis;  61 
Gould.  Not  given  by  Piazzi,  Bessel  or  Santini.  I  found  it  about  6m, 
and  brighter  than  Lalande  23186,  March,  1877.     5*95  H.P. 

No.  366.  Lacaille  5142  Csvtattsi. — 6m  Lacaille.  The  Cordoba 
estimates  vary  from  5*6  to  6*2,  and  Gould  suspects  variation  to  the 
extent  of  about  half  a  magnitude,  {U.  A.  p.  266). 
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No.  367.  BiBMiKGHAM  277  YiBonris. — ^A  remarkable  ''red  orange'' 
star.  Not  in  LdlafMs  Catalogue  \  8*1  Argelander;  7*5  Bessel;  601 
Lamant  (Z  93.) ;  Birmingham's  estimates  of  magnitude,  1872-1876, 
Tary  from  6-6-6  to  7-7-5  ;  7m  Webb,  1874,  Ap.  20,  and  May  8.  The 
star  is  not  in  the  UranofMtria  Argentina,  d' Arrest  found  a  very- 
interesting  spectrum  ''  all  the  more  refrangible  rays  totally  absorbed — 
a  fragment  of  a  star  spectrum.''  I  found  the  star  below  7m,  April  7, 
1883. 

No.  368.  4193  B.A.C.  Ub&s  Minobis. — ^Not  in  Heu^e  Catalogue. 
Pebmary  24,  1884,  a  small  star,  about  9  m.,  seen  near  the  place  with 
binocular.     8*5  m.  Tennant,  April  24,  1875. 

No.  369  8  CosTi.— 3  m.  Sufi,  Lalande,  and  Harding.  Sir  W. 
Herschel  gives  9  (/3),  7  (S)— 1  (a);  3-22  Sir  J.  Herschel  {Cape  Ohs. 
344 ;  2-3  m.  Heis:  3-0  at  Cordoba ;  3  m.  Pranks,  April  2,  1878.  In 
Marchy  1876,  it  seemed  to  me  nearer  3  m.  than  2  m.  Prom  the  ob- 
servations at  Cordoba  Dr.  Grould  concludes  that  the  four  stars  )3,  y,  8, 
and  €  Corvi  are  all  variable  ''  within  moderate  limits."  The  estimates 
for  5  vary  from  2*84  to  3*49.     3- 13  BLP. 

No.  370  Tatlob  5747  Cobvi.— 6  m.  Taylor;  7  Piazzi;  5-7  John- 
son. It  seems  to  be  11  Heis  Corvi,  where  it  is  rated  6-7.  Not  in 
Argelander^a  Uranometria ;  6  m.  Behrmann.  The  Cordoba  estimates 
vary  from  5-8  to  6-6  ( U.  A.  p.  818).    5*98  H.P. 

No.  371.  BiBMiNOHAM  281  YiBoiNis. — 8'5  Argelander  and 
Bessel;  9*5  Earl  of  Bos8e('' scarlet");  9*5  Birmingham  (''no  colour"). 
May  8,  1874. 

No.  372.  y  Cbuoib.— 2  m.  Lacaille;  1-73  Sir  J.  Herschel;  2-1 
Behrmann;  2*0  Gould,  who  considers  that  this  star  is  probably 
variable,  as  "  its  magnitude  has  been  variously  estimated  from  1*8  to 
2*4  even  by  the  same  observer"  {^Uranometria  Argentina,  p.  269). 


No.  373.  ri  Cobvi. — 4  m.  Sufi ;  4J,  5  Lalande  ;  5  Harding ;  5  m. 
Argelander  and  Heis.  Sir  W.  Herschel  gives  1  (a) — 8  (jj) — 5  (£). 
April  29,  1875,  I  found  ly  a  Uttle  brighter  than  f  Corvi.     4*45  H.P. 

No.  374.  /3  (8)  Cajtes  Ybwatici. — 5  m.  Sufi ;  4 J,  5  Lalande ;  5 
Harding ;  4-5  Heis;  454  Peirce ;  4-56  Pritchard  (1882-449).  Smyth 
says,  ''Suspected  of  variability"  i^Bedford  Catalogue,  p.  272).  430 
H.P. 

No.  375.  p  Cobvi. — Smyth  suspected  variation;  and  says  {Bedford 
Catalogue,  p.  271)  it  "has  unquestionably  the  precedence  of  lustre 
Corvos,  which  could  hardly  have  been  the  case  in  Bayer's  time ;  and 
what  is  singular,  it  has  no  trivial  Arabian  designation."  Dr.  Qould 
suspects  variation  ;  the  Cordoba  estimates  varying  from  2-62  to  3-10. 
Sir  W.  Herschel,  in  1783,  found  the  order  of  brightness — P,  y,  S-o. 
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Sir  J.  Hcrschcrs  estimate  was  2*95  (  Cape  Ohs.,  p.  440).     fi  seemed  to 
me  nearer  3  m.  than  2  m.  (in  India),  March,  1876.     2'81  H.F. 

376.  24  CouM. — 5^  and  6  Lalande  ;  7  m.  Bessel ;  4*3  in  DM;  5  m. 
Argelander,  Heii<,  and  Gould ;  and  6*4  at  Cordoba.  Suspected  variable 
by  Gould,  altliough  included  by  him  in  his  **  Standards  of  Magnitude  " 
{IT,  A.  p.  28).  June  12,  1877,  1  found  24  very  slightly  less  than  23 
Comae ;  March  15,  1884,  I  estimated  it  4*9 ;  brighter  than  11  Corns; 
April  7,  1884,  4-8— two  steps  brighter  than  23  ComsB.    4*98  H.P. 

Xo.  377.  DM  17°,  2510  Com^.— Said  to  be  variable  by  WeisB,  from 
8*8  to  10  in  about  11  months. 

No.  378.  9  Canes  Venatici. — 6-8  Argelander;  6  Heis;  6-23 
Peirce  ;  6*9  DM.  Peirce  says,  with  reference  to  this  star  {Harvard 
College  Annals^  vol.  ix.  p.  140) :  "The  magnitude  of  Argelander  and 
Heis  diifer  very  much  from  that  of  the  DM,  and  my  measures  are  dis- 
cordimt.  But  I  have  excluded  the  star  from  the  group,  not  so  much 
on  suspicion  of  variability  as  because  I  do  not  feel  sure  that  I  always 
observed  the  same  star,  as  there  are  three  near  together.''  Harding 
only  shows  one  star  (9  m.)  near  the  place.  December  23,  1878,  I 
found  9  less  than  10— one  or  two  faint  stars  seen  close  to  it  with  Uie 
binocular.     6-13  H.P. 

No.  379.  DM  17°,  2511  Coilb.— Said  to  be  variable  by  Weiss  to 
the  extent  of  one  magnitude  in  a  period  of  about  9^  months.  It  seemB 
to  be  Lalande  23645  (8  m). 

No.  380.  Lalande  23675-6. — 7  m.  and  7^  m.  Lalande  and  7  m. 
Harding ;  6m  Argelander,  but  seen  as  5m  by  Heis ;  5*7  Gh)uld.  It 
is  a  double  star  2  1669  (6*5,  6-5:  298°'9  :  5"-4).  Dr.  Qonld  says: 
the  Cordoba  estimates  are  accordant  (^.  A.  p.  318).     5*29  H.P. 

In  June,  1875,  I  found  it  about  d^m,  and  brighter  than  the  stars 
Lalande  23446,  and  Lalande  23463. 

No.  381.  y  ViEomis. — 3  m.  Ptolemy,  Sufi  and  Lalande ;  3-2  Arge- 
lander; 3-2  Heis;  314  Sir  J.  Herschel  (Cflp#.  Ohs.,  p.  440);  31 
Gould ;  3  m.  Pranks  (sHghtly  >  S),  April  2,  1878,  {privaU  letter) ;  2*67 
Pritchard  (1882-363).     2*84  H.P. 

March  28,  1876,  I  found  y  Virginis  =y  Corvi  (2m  Heis). 
April  5,  1883,  y  Virginis  seemed  nearer  2m  than  3m. 

It  is  a  celebrated  double  and  binary  star,  and  Struve  thought  the 
componeuts  alternately  variable  in  brightness,  with  a  possible  period 
of  at  least  several  years.  Eletcher  held  the  same  opinion  {^Cel  Ohj.y  p. 
412)  {English  Mechanic,  June  15,  1883). 

No.  382.  Lalande  23726.^7^ m.  Lalande;  a  Bessel  (1824);  5 
Heis;  5  Houzeau  (187513).  It  is  8m  in  Harding* s  AUas,  and  is 
very  probably  variable.  Dr.  Gould  says :  ''  It  has  never  in  our  obser- 
vations been  found  brighter  than  6"^  9.'' 

My  observations  are  :  June  7, 1875,  8  m. ;  March  1876,  7  or  7im. 
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No.  383.  Beemingham  290  Canes  Yenatici. — 6i  Lalande  (23793); 

6  Harding ;  bAmDurehmusterung ;  5-6  Heis;  5*16  Peirce.  Yariously 
estiinated  by  Birmingham  ( 1 872- 1 876)  from  4*5  to  6*5.  It  is  included 
by  Schonfeld  in  his  provisional  list.  He  says,  (quoting  Schmidt) : 
''Aug.  1872,  kaum  6  m.  bis  Mitte  Dec.  zunelunend,  1873  Mitte  Juni 
wieder  einem  Minimum  nahe.  Roth  "AN  82,  1952.'*  On  Feb.  28, 
1878,  I  found  the  star  5im,  and  the  brightest  star  in  the  immediate 
vicinity ;  the  orange  colour  perceptible  with  the  binocular.  Schmidt 
observed  a  maximum  1876,  April  2,  and  a  minimum  on  Aug.  15,  and 
deduces  a  period  of  380  days.    Feb.  21,  1884,  I  estimated  it  6m. 

No.  384.  LALAin>E  23824-5  ViBGnns. — 6  and  7m  Lalande ;  5*9 
Gould  (Albany),  and  6*5  at  Cordoba  Gould  remarks,  "there  is 
reason  for  suspecting  the  constancy  of  its  light."  He  adds,  however, 
"  No  variation  has  been  observed  at  Cordoba  "  (  U,  A.,  p.  318). 

No.  385.  Lacaillb  5300  Cbittaxtbi. — 6^  Lacaille ;  5^  Brisbane ; 

7  Taylor.  Gould  remarks :  "  For  this  star  our  estimates  are  very 
discordant^  suggesting  variability." 

No.  386.  Stbxjve  1686  Comjb. — A  double  star  8,  8-2:  187°'6: 
5"'4.  Components  suspected  of  relative  change  of  magnitude.  It 
deems  to  be  Lalande  24006  (8m.). 

No.  387.  €  Ursjs  Majoris. — 2m  Ptolemy,  Sufi  and  Argelander 
3m  Lalande;  1*95  Sir  J.  Herschel  {Cape  Obs.,  p.  440).  2  m  Heis. 
Suspected  by  several  observers  to  be  slightly  variable,  1*80  Pritchard 
(1882-938).     1-85  and  2*1  H.P. 

No.  388.  Draconis. — A  red  star,  discovered  by  Bumham.  7  m. 
Harding;  7'3  Argelander;  7  m.  Bumham.     My  observations  are: — 

November  28,  1878,  about  8  m.  equal  to  an  8  m.  star  preceding, 
January  1,  1879,  seems  a  little  brighter;  perhaps  7 J  m. 
October  7,  1879,  about  8*2,  slightly  less  than  the  star  p. 
February  8,  1880,  about  two  steps  brighter  than  the  star  j?. 
March  8,  1880,  two  steps  brighter  than  the  star  j9. 
December  1,  1880,  two  steps  brighter  than  the  star  ji. 
Januery  9,  1882,  one  step  brighter  than  the  starj^. 
October  15,  1882,  two  steps  brighter  than  the  star  j^. 

No.  889.  Lacaille  5344  Centauki. — 7  m.  Lacaille.  The  Cordoba 
estimates  vary  from  6*3  to  7*0,  and  Dr.  Gould  thinks  "leave  small 
doubt  that  the  star  is  variable  by  about  half  a  unit  of  magnitude." 

No.  390  c  ViRGiwis. — 3-4  Ptolemy ;  3  Sufi ;  3-2  Argelander  and 
Heis;  311  Sir  J.  Herschel  {Cape  Ohe,  p.  345)  301  Pritchard  (1882 
•363).  Admiral  Smith  suspected  it  to  be  *'  slightly  variable"  {Bedford 
Catalogue,  p.  290).     3-00  and  3*3  H.P. 
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No.  391 .  -  YiBoiNis. — ''  Bayer's  star  of  6th  magnitude,  1°  south  o! 
g  Yirgmis."  Suspected  variable  by  Pigott,  who  says,  ''  This  star  is 
not  in  any  of  the  nine  catalogues  that  I  haye.  Maraldi  looked  for  it 
in  vain,  and  in  May,  1785,  I  could  not  see  the  least  appearance  of  it. 
It  certainly  was  not  of  the  8th  magnitude."  It  may  possibly  be  either 
Lalande  24283-4  (7^,  9^)  orLalande  24393  (7^).  The  latter  answers 
bi'tter  to  Bayer's  description,  but  the  position  of  the  former  agrees 
more  closely  with  the  place  given  by  Pigott  (R.A.  12*»  53,  8.  10°  00 
for  1786). 

No.  392.  Lacaillb  5397  Cxvtaitbi. — 6^  Lacaille;  8  Brisbane; 
6  m.  Taylor ;  5*2  Yarnall ;  6*3  Gould.  The  Cordoba  estimates  show 
discordances  of  0*6  magnitude. 

No.  393.  ^  Htdba. — 6  m,  Lalande ;  5  m.  Heis  and  Behrmann ;  5*3 
Gould ;  5  m  Franks,  1876,  and  6,  1878.     5-13  H.P. 

No.  394.  50  ViBoiNis. — 9  and  7  m.  Lalande  (24434-6) ;  7  Hard- 
ing ;  6  Piazzi  ;  7  m.  Argelander ;  6'2  to  6*5  at  Cordoba  ( tTratwmtiri* 
Argentina,  p.  319). 

No.  395.  Lacaille  5412  Cbktaxtki. — 7  m.  Lacaille.  ''Mr.  Thome 
is  confidant  of  having  seen  this  star  at  the  magnitudes  6*7  and  7*2,  as 
well  as  at  intermediate  degrees  of  brightness"  ( Uranwmtria  Argentina, 
p.  267). 

No.  396.  -  ViBGiNis. — About  40'  sf^S  Virginis.  Not  in  Zalande't 
Catalogue,  or  Harding^ $  Atlas.  Suspected  by  Gibers  in  1 797  to  be 
a  remarkable  variable.  He  found  it  the  brightest  star  in  the  imme- 
diate vicinity  of  53  Yirginis.  In  July  and  August,  1876,  Tebbutt, 
at  Windsor,  N.  S.  W.  estimated  it  at  8^  m.     On  May  10  and  11,  1876, 

I  found  it  9  m.,  and  equal  to  Lalande  24421  (Giber's  star  «),  but 
brighter  than  Lalande  24597  (Giber's  star  d)  (See  Nature,  April  13, 
1876).     Lalande  24597  seemed  to  be  about  9 j^  or  10  m,  though  rated 

I I  m.  by  Gibers. 

No.  397.  Lacaille  5460  Cektauki. — 7  m.  Lacaille.  Dr  Gould 
says,  ^4s  a  red  star,  which  seems  to  be  variable  between  the  limits  7" 
and  7i»." 

No.  398.  y  Htdrje.— 4-3  Ptolemy;  3-4  Sufi;  3  Tycho  Brahe, 
nnd  Hevelius,  Argelander  and  Heis ;  4  m.  Armagh  Catalogue ;  3'46 
Sir  J.  Herschel  {Cape  Obs.,  p.  433)  ;  3*2  Gould.  Birmingham,  in  the 
notes  to  his  Catalogue  of  Red  Stare,  says,  May  9, 1869:  ''5  mag.  at 
most;  yellow,  with  lines  in  the  green  Sugli  Spetri,"  Ac,  Margo,  1872. 
Type  II. :  lines  and  zone  var — Frodromo,  &c.,  1876.     3*35  H.P. 

No.  399.  Stbuve  1734  ViBonris. — Lalande  24747  ;  7  m.  Hencke; 
6-7  Gould.  A  close  double  star,  7-2,  7-9  :  198°-1  :  0"-7.  Secchi  sue- 
]:ected  the  smaller  component  of  being  '*  changeable"  (Cel.  Oh/' 
p.  411). 
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Fo.  400.  63  YiRoiNis. — 6  m.  Lalande  (24792)  ;  5  m.  Harding;  6 
Heis;  5-5  Gould;  6  Franks.  April  14,  1878  (private  letter).  The 
estimates  at  Cordoba  range  from  5*2  to  5*9,  and  Gould  thinks  ''leave 
no  doubt  of  a  variation  to  that  extent  in  its  brightness."     5*50  H.P. 

No.  401.  68  (i)  YiBGiKis. — 5^  Lalande;  5  Harding ;  6  Argelander 
and  Heis ;  5*7  Gould  ;  6  Franks  (=75)  April  4, 1878 ;  603  Espin,  mea- 
snred  with  photometer,  March  30,  1888.  Birmingham's  estimatefl 
1873-1876  vary  from  5  to  6.  He  says  Secchi  found  it  '<  scarcely  8 
mag."  9  May,  1869.     5*52  H.P. 

No.  402.  69  yiBGiNis.---5^  Lalande  (24891);  5-6  Heis;  5*0 
Gould.  Suspected  variable  by  Gould,  from  observations  at  Coidoba, 
which  vary  from  4*8  to  5*4,  and  he  thinks  the  variation  may  possibly 
be  greater  {U.  A.y  p.  819).  5  m.  Franks  (=53)  Ap.  4,  1878.  4*85 
H.P. 

No.  403.  72  ViKonns.— 6  m.  Lalande  (24975-6) ;  6  Harding.     Not 


in  JiM%  Catalogue.  6*7  at  Cordoba.  Suspected  variable  by  Gould, 
who  says,  "  There  are  indications  of  variation  by  about  half  a  magni* 
tude  in  the  brightness  of  this  star"  {U.  A.,  p.  319).     6*14  H.P. 

No.  404.  -  ViKonris. — Suspected  by  Hind  to  be  variable.  It  is  not 
in  Zalandel^s  Catalogue. 

No.  405.  76  YiBGnris. — 6  m.  Sufi ;  5  Argelander  and  Heis ;  5*8 
Gould;  5^  Franks,  April  4,  1878.  Espin's  estimates  of  magnitude 
in  March  and  April,  1883,  vary  from  5*63,  with  photometer,  to  5*90, 
estimated  with  opera  glass.     5*54  H.P. 

May,  1  1877,  I  found  76  slightly  less  than  82  and  86  Yirginis, 
which  Heis  rated  6  m. 

April  6,  1883,  76  2  steps  less  than  82  Yirginis. 
April  7,  1883,  do.  do.  do. 

Apnl  9,  1883,  do.  do.  do. 

No.  406.  Lacjlille  5590  Centauki. — 7  m.  Lacaille.  The  Cordoba 
estimates  fluctuate  between  6*5  and  7*2. 

No.  407.  {  ViBomis. — 3*4  Sufi ;  3-4  Argelander  and  Heis ;  3  m. 
Lalande  ;  3*88  Sir  J.  Herschel  (^Cape  Ohs.,  p.  345)  (8  Virginis  =  3*90) 
3*2  Gould,  1858 ;  36  at  Cordoba  (1871,  four  observers).) ;  3^  Franks 
(=  8)  Ap.  4,  1878  {private  letter);  336  Pritchard  (1882  363).  3*53 
H.P. 

April  26,  1876,  I  found  (  distinctly  brighter  than  8  ;  (  about  3  m. 
August  2,  1877,  same  as  last  observation. 

March  12,  1880,  {  distinctly  brighter  than  8,  though  at  a  much 
lower  altitude. 

April  5,  1883,  {  about  three  steps  brighter  than  8,  but  less  than  y. 

2N2 
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No.  408.  Lacjlillb  5601  or  5602  Centaitbi. — In  the  Cape  Cata- 
logue, 1881,  Stuve  remarks : — ''  Only  one  seventh  magnitude  was  seen 
near  this  place,  although  two  stars,  Lacaille  5601  and  5602,  were  ob- 
served by  Lacflille  on  1752,  February  12.'' 

No.  409.  65  Hbib  Gaites  Yenatici  =  B.A.G.  4545. — 6  m.  Lalande 
(25157);  6  m.  Harding;  6  Heis;  6*88  Peirce,  who  says: — "Arge- 
lander  and  Heis  make  this  5*8  ;  I,  6*9.  They  make  it  equal  to  60 
Heis;  the  DM  makes  it  0*3  fainter  ;  and  I  0*7  fainter.  Argelander  ; 
and  the  DM  make  it  equal  to  73  Heis ;  Heis  makes  it  0'5  brighter ; 
and  I,  01  fainter."     6  m.  Franks,  April  7,  1878. 

March  23,  1884, 1  estimated  it  6*9  m.,  one  step  less  than  73  Heis. 

No.  410.  LALAin>s  25224  Yibgikis. — Cm.  Lalande;  7  Bessel;  5*7 
in  DM ;  5  Argelander  and  Heis:  5*3  Gould  (at  Albany)  and  5*9  at 
Cordoba.  Suspected  variable  by  Gould,  although  included  in  his 
*'  Standards  of  Magnitude  "  (  U,  A,,  p.  29).     5-60  and  5*4  H.P. 

No.  411.  ViBonrrs. — One  of  Pigott's  suspected  variables.  He  says 
{Phil,  Trans.,  1786) : — **  This  star,  which  is  marked  by  Riccioli  of  the 
6th  magnitude,  could  not  be  seen  by  Maraldi  in  1709 ;  nor  was  it  of 
the  9th  magnitude,  if  at  all  visible,  in  1785."  It  is  not  in  Lalande^ $ 
Catalogue  J  or  Harding's  Atlas, 

No.  412.  83  Urs.e  Majoris. — 5-6  Heis.  Seen  by  Birmingham  as 
bright  as  8  UrssB  Majoris,  or  3*7  m.,  Aug.  6,  1868.  Birmingham 
says : — *'  It  was  smaller  on  the  next  night,  and  slowly  diminished  to  its 
usual  magnitude."  He  calls  its  colour  ''£ne  orange."  4*83  and  5'1 
H.P. 

Jan.  28,  1878,  I  found  83  brighter  than  Alcor  (80),  and  84  U. 
Majoris ;  Jan.  31, 1884,  83  five  or  six  steps  brighter  than  84,  and  about 
seven  steps  brighter  than  81 ;  Feb.  7, 1884,  83,  three  steps  less  than 
Alcor  (80). 

No.  413.  T  BooTis.— A  double  star,  4-8,  11-4  :  347*^8  :  10"-3.  11-4 
is  a  suspected  variable.  Ward  saw  it  with  4  ^  inch  achromatic,  and 
Sadler  found  it  easy  with  6^  in.  speculum. 

No.  414.  V  Centauki. — 3^  m.  Lacaille ;  3-7  at  Cordoba.  Dr.  Gould 
suspects  variation  from  3-3  to  3*7. 

No.  415.  17  UB&fi  Majobis. — 2-18  Sir  J.  Herschel  {Cape  Ohs,,  d, 
440)  measured  2-01  by  Pierce  {Harvard  Annals^  vol.  ix.).  Several 
observers  have  suspected  a  slight  variation ;  1*75  Pritchard  (1882*957). 


No.  416.  2  (g)  Centaitbi. — 4  m.  Lacaille;  Sir  W.  Herschel  tf-2; 
4'6  Gould.  The  Cordoba  estimates  vary  from  4-5  to  5-1,  and  Gould 
says ''  show  it  to  be  probably  variable  by  about  half  a  unit.  The  colour 
appears  also  to  vary,  as  it  has  repeatedly  been  noted  as  reddish,  and  on 
other  occasions  found  without  any  marked  tinge." 
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No.  417  V  B00TI8. — 4  m.  Ptolemy  and  Sufi;  4^  Lalande;  4-5 
Argelander;  Sir  W.  Herschel  v  7  4  ;  4-5  Heis;  4*2  Gould  ;  4-5  Bir- 
mingham, April  15, 1872,  and  4  m.,  April  1,  1876.  Schonfeld  says: — 
"  Rothgelb  stark  yeranderlich  in  selir  longer  Periode  mit  kleineren 
Theilen  Ton  50  bis  120  t" ;  4  m.  Franks,  April  7,  1878 ;  3-91,  Prit- 
chard  (1882-370). 

April  17,  1876,  I  found  it  very  slightly  brighter  than  r  Bootis. 

March  6, 1877,  about  half  a  magnitude  brighter  than  r. 

August  1,  1877,  about  half  a  mag.  brighter  than  r. 

June  4,  1883, 1  estimated  its  mag.  at  4*2. 

March  22,  1884,  estimated  3*6,  five  steps  brighter  thanr  Bootis 

(410  Pritchard) 
April  6,  1884,  3-6. 

No.  418.  4632  B.A.C.  Cakes  Yekatici.  »  Lalakds  25538. — 6  m. 
Lalande  ;  8  m.  Harding ;  5-6  Heis ;  5  Houzeau  (1875*13)  ;  5  Franks  : 
"  splendid  orange  =  P  Xiii.,  136,"  April  7,  1878.  It  is  not  in  Bir- 
mingham's  Catalogue.     4'94  H.P. 

Feb.  22, 1884, 1  found  it  about  4*9  m.,  and  two  steps  brighter  than 
25  Can.  Yenatici. 

No.  418a.  WB  Xiii.,  830.  Dr.  Gbuld  says  this  star,  noted  by  Bessel 
as  7  m.y  is  now  so  faint  as  scarcely  to  be  discernible  with  the  opera 
glass.  Heis  gives  it  (No.  134)  as  6i"» "  {U.  A.  p.  321).  It  is  not 
given  by  Lalande  or  Harding. 

No.  419.  ^  Afodis. — 5  m.  Lacaille.  The  Cordoba  estimates  vary 
from  5*6  to  6*6.     It  is  a  red  star.     5  m.  Cap$  Catalogue^  1873*39. 

No.  420.  —  YiBonris. — Not  in  LaHand^s  Catalogue  or  Harding' 9 
Atlas. 

No.  421.  — YiKoiNis. — Suspected  variable  by  Professor  C.  H.  F. 
Peters,  from  observations  at  Clinton,  U.S.A.,  in  1879  and  1880  {Ast, 
Ndeh.f  2360).  This  star  should  probably  be  transferred  to  Catalogue 
of  Known  Yariables. 

No.  422.  0  CsiTTAURi. — 3  m.  Lacaille ;  2*54  Sir  J.  Herschel ;  3-2 
Behrmann;  2*2  Gould.  The  Cordoba  estimates  range  from  2*2  to 
2*7. 

No.  423.  a  Dbacokis. — 3-4  Ptolemv,  Sufi,  Argelander,  and  Heis ; 
3  m.  Ulugh  Beigh ;  2  m.  Tycho  Brahe  and  Hevelius ;  3  m.  Groom- 
bridge;  3-71  Sir  J.  Herschel  {Cape  Ohs.,  p.  440);  3*56  Pritchard 
(1882*712).  Pigott  says  {Phil.  Trans.),  *'  I  am  of  Mr.  Herschers 
opinion  that  it  is  highly  probable  that  this  star  is  variable.  Bradley, 
Plaxnsteed,  &c.,  mark  it  of  the  second  magnitude ;  at  present  it  is  only 
of  a  bright  fourth.  I  have  frequently  examined  it  since  October, 
1782,  without  perceiving  the  least  change,  being  constantly  rather  less 
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than  t  Dracosis,  equal  to  h  Ursse  Majoris,  and  rather  blighter  than 
K  Draconis."  Smyth  {Bedford  Catalogue^  p.  218)  Bays,  "  I  hare  had 
it  in  view  many  tunes,  and  always  looking  like  a  small  third,  though 
Baron  de  Zach  but  shortly  before  classed  it  2*3."     3*68  H.P. 

No.  424.  — ViRonris. — Observed  at  Markree  as  11  m.,  April  17^ 
1855  ;  9  m.  on  the  Paris  charts,  No.  43,  but  observed  by  PaHsa  only 
12*5-13  m.,  April  2,  1880.  It  was  observed  by  Peters  as  11  m.  on 
several  occasions  1870-1880,  and  he  thinks  the  variability  doubtful 
{Ast  Naeh.,  2360). 

No.  425.  Lalavob  26031  Yiroinis. — 5  m.  Lalande  and  Harding, 
4*8  in  D.M.  Heis  identifies  his  No.  145  of  Virgo  with  LL  26031,  but 
this  seems  to  be  a  mistake,  the  following  star  (No.  146)  being  appar- 
ently identical  with  LL  26031.  Heis  rates  this  latter  star  5-4.  The 
Cordoba  estimates  vary  from  4*8  to  5*5,  and  Dr.  Gould  thinks  ''the 
discordance  is  altogether  too  large  to  be  attributed  to  errors  of  obaerva- 
tion  "  ( U,  A.,  p.  320).  On  April  7,  1884,  I  estimated  this  star  5-1  m. 
—one  step  brighter  than  LL  26302  (5*2  Gould).     4*97  H.P. 

No.  426.  15  BooTiB. — 5^  Lalande;  6  Harding;  6  Argelander; 
6-5  Heis ;  5*5  Gould  at  Albany,  and  5*8  at  Cordoba ;  6  m.  Franks 
(»14)  April  11,  1878  {privaU  letter).  April  2,  1884,  I  estimated  it 
5*7 — one  step  brighter  than  18  Bootis  ;  April  6,  5*6. 

No.  427.  a  Boons  (Abctukus). — Sir  J.  Herschel  found  it  brighter 
than  Capella,  April  14,  1838  {Cape  Obs.,  p.  325).  Schmidt  finds 
Arcturus  variable  in  colour ;  0*34  Pritchard  (Oxford),  and  0*27  (Cairo) 
1883  (Capella  being  008  andYega  0*18  on  the  same  scale).  003  and 
0-3  H.P. 

April  3,  1883,  I  observed  Arcturus  unusually  bright — about  half 

a  magnitude  brighter  than  Capella. 
April  20,  1883,  Arcturus  seemed  not  quite  equal  to  Capella. 
April  23,  1883,  Arcturus  =  Capella. 
May  16,  1883,  Arcturus  about  0*2  m.  brighter  than  Yega. 
July  27,  1883,  Arcturus  distinctly  superior  to  Yega,  although 

Yega  was  at  a  much  higher  altitude  (9-15  P  M). 
April  7,  1884,  Arcturus  about  exactly  equal  to  Capella,  and  of 

the  same  colour. 

No.  428.  W.B.  148  Ynoiifis. — "Not  in  Lalande' s  Catalogue  \  6  m* 
Harding.  It  is  No.  153  of  Yirgo  in  Heie^  Catalogue^  where  it  is  rated 
6  m.;  7  m.  Bessel.     The  Cordoba  estimates  vary  from  6*0  to  6*6  m. 

No.  429.  Laoaille  5891  Lxtpi. — 5^  m.  Lacaille ;  6-5  Behrmann, 
5*7  at  Cordoba;  5-6  Cape  Catalogue,  1877*47.  Suspected  to  be  vari- 
able by  Houzeau,  who  says  {Annate  of  the  Brussels  Observatory),  ''Le 
numero  1202  de  Lacaille  dans  la  constellation  du  Loup  (No.  5891  da 
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catalogue  r^uit  aux  frais  de  rassociation  Brittanique),  a  6t6  bien  tu 
par  moi,  comme  etoile  de  6  me.  grandeur,  d  la  date  1875*47.  Elle 
n'avait  pas  ete  notee  aux  dates  1875*10  et  1875*41.  II  n'est  pas  im- 
possible qu'elle  soit  variable." 

No.  430.  Lalands  26211-12  Boons. — 6  and  9  m.  Lalande;  8  m. 
Bessel.     Not  in  Meui*s  Catalogue.     My  observations  are : — 

May  6,  1877,  about  7  m.  or  perhaps  7*2— less  than  LL  26182. 
June  8,  1877,  about  the  same  magnitude. 

March  1,  1878,  about  7^  m.— less  than  LL  26229  and  LL  26245. 
April    21,   1878,  7  m.;    March  12,   1880,  7^m.;    about  0*2  m. 
fainter  than  LL  26229. 

No.  431.  V  Ymenvis. — 5  m.  Lalande  and  Harding ;  5  Heis,  5  m. 
in.  Durehmusterung ;  6  Piazzi,  and  d'Agelet.  The  Cordoba  estimates 
fluctuate  from  5*1  to  5*6  (27*.  Argentina^  p.  320). 

No.  432.  Lalaitdx.  26200  Yibginis. — 6  m.  Lalande  and  Harding ; 
6*3  in  D  M;  6  Heis.  The  Cordoba  estimates  were  6*5  in  1871,  and 
6*6  in  1872,  but  Dr.  Gould  estimated  it  5*9  at  Albany  (  27:^^.,  p.  320). 

April  7,  1884, 1  estimated  it  62  (equal  to  LL  26056).     611  H.P. 

No.  433.  103  ViRonns. — 7  and  6J  Lalande  (u») ;  7  Harding;  6 
Piazzi ;  7  Bessel.  Not  in  Argelander^s  Uranametria ;  6*7  DM;  6 
Heis;  7*2  at  Cordoba  (1871),  and  6*8  (1874). 

No.  434.  51  (k)  HTDRiB. — 6  m.  Lacaille  (5917) ;  6  and  5^  Lalande ; 
6-5  Argelander ;  6  Heis ;  6-5  Behrmann.  The  Cordoba  estimates  ac- 
cord in  making  it  5*0,  and  Dr.  Gould  says,  "  This  star  has  manifestly 
grown  brighter  in  recent  years."     4*90  H.P. 

No.  435.  —  YiSGiNis. — A  nebula  discovered  by  Barnard  in  1882, 
and  suspected  to  be  yariable,  as  it  is  not  found  in  the  zones  of  the 
Harvard  Observatory. 

No.  436.  BiRiciNGHAX  327  Bootis. — 6  m.  Lalande  (26325)  ;  6  m. 
d' Arrest ;  7  m.  Bessel ;  7*3  Argelander.  Birmingham's  estimates  of 
magnitude,  1872-1876  vary  from  6  to  7*5,  and  he  considers  the  star 
"strikingly  variable  in  colour,"  from  **no  colour"  to  **  reddish."  It 
is  6*7  in  the  Uranometria  Argentina^  and  marked  ''c"  (coloured). 
April  7,  1884,  I  estimated  it  6*9  m.,  three  steps  less  than  LL  26312, 
which  lies  closely  to  the  north  of  it. 

No.  437.  BiBHiNGHAK  328  BooTis.— 7i^  Lalande  (26342) ;  8*0 
Argelander.  Birmingham's  observations,  1872-1876,  vary  from  7*3  to 
90. 

No.  438.  $  Boons. — 5-4  Sufi.  Not  given  by  Lalande ;  3  Harding; 
4-3  Argelander;  4  Heis;  4  Franks,  April  14,  1878.  4*02  Pritchard 
(1882*434).  Sir  W.  Herschel  found  19  (X)  *  33  (tf)  ,  21  (i).  4*25 
H.P. 
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It  was  measured  4*47  by  Pierce  {Marvard  Annals^  vol.  ix.).  He 
says,  '*The  disagreement  of  different  observers  in  reference  to  the 
relatiye  brightness  of  0  and  X  Bootas  is  noticeable.  On  July  27,  1875, 
at  Munich,  I  found  B  much  the  brighter."  On  August  28,  1875,  I 
found  6^K  Bootis,  both  slightly  brighter  than  i  Bootis;  Pobruary  19, 
1 884,  I  estimated  6  two  steps  brighter  than  X,  3^  steps  brighter  than 
K,  and  six  steps  brighter  than  i  Bootis ;  March  14  ^  six  steps  brighter 
than  K, 

1^0.  439.  /  (52)  Hybea. — 5  and  6  Lalande  ;  6-5  Argelander  and 
Heis ;  5*8  Yamall ;  5-6  Behrmann ;  4*8  to  50  at  Cordoba.     5'01  H.P. 

No.  440.  ^  Ymonris. — 4-5  Sufi;  4^  Lalande;  5  m.  Argelander 
and  Heis ;  4*8  Gould  at  Albany ;  5*4  in  Uranomeiria  Argentina,  but 
4*8  Thome  by  later  observations;  5  m.  Franks,  April  11,  1878. 

No.  441.  BiBMivoHAX  334  Bootis. — 6*2  Argelander.  Birming- 
ham's estimates  of  magnitude  1872-1876  vary  from  6  to  7.  March  12, 
1880,  I  found  it  about  four  and  a-half  steps  less  than  a  star  np 
(LL  26634),  but  brighter  than  LL  26851 ;  March  15,  1884,  six  steps 
brighter  than  the  star  np,  and  about  6^  m. 

No.  442.  AiroK  Libbjb. — Suspected  variable  by  Peters. 

No.  443.  TT  Bootis. — 5  m.  Sufi ;  6  Lalande ;  4  Harding ;  4  Arge- 
lander and  Heis.  Sir  W.  Herschel  gives  35  (o),  29  (ir) ;  Pritchaid  4*10 
(1882-370). 

July,  1875,  I  found  ir  about  =  ^Bootis  (5-4  Heis). 

April,  1876,  rr  slightly  brighter  than  f. 

March,  1877,  ir  slightly  brighter  than  f. 

March  22,  1884,  ir  one  step  less  than  o,  or  4*6  m. 

April  1,  1884,  ir  one  step  less  than  o,  or  4*6  ;  April  6,  4*6. 

No.  444.  £  Bootis.— 4-3  Sufi  ;  3,  3^  Lalande ;  3  Harding;  3*4  Ar- 
gelander and  Heis;  3^  Franks,  April  11,  1878;  3*38  Pritchaid 
(1882*370).  It  is  a  close  double  star  (Doberck  299°.8 :  1",  1877). 
Smyth  says  (Bedford  Catalogue^  p.  324) :  "  B,  4^,  bluish  white,  and 
supposed  to  be  variable.*'  Struve  and  Secchi  considered  the  compo- 
nents to  be  alternately  variable.     3*84  and  3*9  H.P. 

No.  445.  U  Bootis.  Considered  to  be  variable  by  Baxendell,  but 
rejected  by  Schonfeld. 

No.  446.  31  Bootis. — 5  m.  Lalande,  Harding,  and  Heis ;  4*8  Gould 
(at  Albany) ;  5*4  at  Cordoba ;  5-4Argelander ;  5^  Franks  (=  P  xiv.  78), 
April  11,  1878.     Sir  W.  Herschel  gives  35  (o)— 31-32. 
Closely  «./.  is  a  9  m.  star,  Lalande  26786. 

April   6,   1884,  I    estimated  it  5*0 — ^two   steps   brighter   than 
LL  26302,  but  slightly  less  than  110  Virginis. 
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No.  447.  34  Boons.—- 5  Lalande  (26853) ;  5  Harding ;  5  HeiB.  Sir 
W.  Herschel  gives  34- -26.  603  Pritchaid  (c*)  (1882-449).  It  is 
included  by  Schonfeld  in  his  provisional  list.  He  says  (quoting 
Schmidt),  ''  Merklich  veranderlich  in  langerer  Periode  aber  wegen  der 
Nahe  von  c  Bootis  sehr  schwer  zu  beobachtungen,  AN  72*1713." 

(May  25,  1875,  I  found  34  barely  visible  to  the  naked  eye  in  the 

Punjaub.) 
Schmidt  deduces  a  period   of  361    days,  with  a  maximum  on 

Pebruary  24,  1876,  and  remarkable  anomalies  in   the   light 

curve. 
March  21,    1884,  I  estimated  it  4*8  m. — one  step  less  than  <o 

Bootis. 

No.  448.  c  Bootis. — 3  m.  Sufi  and  Lalande ;  2-3  Argelander  and 
Heis  ;  2-80  Sir  J.  Herschel ;  3  Franks,  April  11,  1878 ;  247  Pritchard 
(1882-449).  Baxendell  says  he  has  no  doubt  of  the  variability  of  this 
star,  as  he  finds  it  sometimes  almost  exactly  equal  to  a  Coronae,  and  at 
others  about  seven  or  eight-tenths  of  a  magnitude  fainter  {JSnglish 
MeehaniCy  May  18,  1883).  His  observations,  however,  indicate  slight 
fluctuations  in  a  Coronae.     c  is  2-56  in  H.P. 

May  25,  1875  I  found  c  Bootis  brighter  than  8,  and  about  equal 

to  a  Coronse. 
May  2,  1877,  a  Serpentis  and  c  Bootis  almost  exactly  equal,  and 

of  the  same  colour. 
April  6,  1884,  c  Bootis  about  six  steps  less  than  a  GoronsB,  but 

three  steps  brighter  than  17  Bootis  (moonlight). 

No.  449.  Lacaillb  6082  Centattbi. — 5,  6,  and  6^  Lacaille;  6 
Behrmann.  Probably  variable  according  to  Gould  from  6-0  to  7-0 
{U.A.,^.  259). 

No.  450.  Lalavdb  26980  Boons. — 6  m.  Lalande  ;  7^  Bessel ;  7-5 
in  D.M. ;  6  Argelander ;  6-7  Heis  ;  and  6-8  at  Cordoba.  Dr.  Gould  sus- 
pects variation,  although  the  star  is  included  in  his  '*  Standards  of 
Magnitude"  (  U.  A.,  p.  29).     661  and  6-3  H.P. 

No.  451.  Lalande  27017  Boons. — 7m  Lalande  and  Harding; 
7^  Lament ;  7-5  in  DM ;  6  m.  Argelander  and  Heis ;  7*0  Gould,  who 
considers  it  probably  variable  {U.  A.,  p.  339). 

No.  452.  Lacaille  6077  Apodis. — 6  m.  Lacaille ;  5-6  Cape  Cata- 
logue, 1873*52).  The  Cordoba  estimates  vary  from  5*5  to  6*2.  It  is  a 
T^  star. 

No.  453.  Lalande  27095  Bootis. — 7  m.  Lalande.  Not  in  Sard- 
infe  Atlas.  Mi>sed  by  Bode  (March,  1804),  who  says,  ^'Ist  nicht 
mehr  am  Himmel  zu  finden."  Observed  by  Bessel  as  9  m.  May, 
1828 ;  9  m.  Argelander,  1866.  It  lies  closely  nf  Lalande  27083 
(=  4906  BAC  =  98  Heis,  Bootis  (6  m.).  March  15,  1884,  not  seen 
with  binocular. 
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No.  454.  Lacaillb  6137  CsirrAimi. — ^Dr.  Gould  suspects  variation 
of  about  half  a  magnitude  in  this  star,  and  also  in  another  star  «/,  La- 
lande  6146  (R  A  14»»  48-  23",  S  33°  22'1)  {U.  A,,  p.  269). 

No.  455.  p  TJbsjs  Minorib. — 2  m.  Ptolemy,  Sufi,  Argelander,  and 
Heis;  Franks  **  bright  3  m.,"  April  14,  1878  {private  LetUr) ;  2-26 
Fritchard  (1882-363).  Found  to  be  yariable  from  22  to  2*8  by  Espin 
from  obseryations  in  1881  and  1882.  He  deduces  a  period  of  10*6747 
days  with  epoch  of  maximum,  April  1882,  4*^*10  {Mon.  Not.,  R.A,8.^ 
April  1882).  The  star's  magnitude  for  the  greater  part  of  its  period 
is  2*5  or  2*6.  The  minimum  takes  place  two  or  three  days  before  the 
maximum.  Observations  confirmed  by  Read.  In  the  Cape  Ohserra- 
turns  (p.  350)  Sir  J.  Herschel  gives  observations  on  this  star,  and  con- 
cludes that  it  is  certainly  variable.  He  suggests  a  period  of  over  ten 
years.    213  and  20  H.P. 

No.  456.  Lacahxb  6198  Lupi. — 7  m.  Lacaille ;  5  m.  Harding;  not 
given  by  Behrmann  ;  variously  estimated  at  Cordoba  from  5*5  to  6*6 
(?)(i7:u4.,  p.  277). 

No.  457.  Lalaitds  27307-8  Boons. — 7  and  9^  Lalande ;  7  Hard- 
ing.    My  observations  are : — 

March  4,  1878,  about  7 J — equal  to  a  star  n  p^  but  less  than  a 
star  s  p. 

March  12,  1880,  7^— equal  to  the  star  n  p,  but  less  than  the 
star«  p;   7^— equal  to  the  star  np. 

No.  458.  20  LiBSJS  ( =  y  Scobpii,  Heis). — 3-4  Sufi,  Argelander,  and 
Heis;  3  Houzeau  (187510);  4-3  Behrmann;  3*5  Gould.  Sir  J. 
Herschel  estimated  it  3-98  {Cape  Obs.,  p.  343) ;  5  m.  Franks,  '*  fine 
orange,"  April  8,  1878;  3-4  Cape  Catalogue  (1878-41).  Dr.  Qould 
calls  it  o-  Librae.     3-25  H.P. 

No.  458a.  44  Boons. — 5  m.  Lalande  ;  5-4  Heis ;  5*03  Pierce ; 
4-65  Fritchard  (1882452).  A  binary  star,  5,  6:  238°:  5",  1877. 
Webb  says  ( Cel,  Obs.,  p.  244),  ''  Struve  and  Argelander  have  found 
variable  light  here."     490  and  4*8  H.P. 


No.  459.  47  (k)  Bootib. — 4*9  Argelander ;  5*4  D  M ;  5-6  Heia ; 
6-02  Pierce;  5J  Franks  (very  little < 44)  April  21,  1878  {priyaU 
Letter).  Pierce  suRpects  variation.  He  says  {Sarvard  Annals ^  vol.  ix.), 
**  Argelander  makes  this  star  4*9  ;  I,  6-0.  Sir  William  Herschel  makes 
it  equal  to  39  ;  the  D  M  02  brighter;  Heis  0*6  brighter;  Argelander 
0-9  brighter;  and  I,  01  fainter.  July  27,  1875,  at  Munich,  I  inclined 
to  think  it  brighter  than  39.  April  7,  1876,  at  Berlin,  I  found  it  a 
little  brighter  than  39,  and  made  its  magnitude,  by  comparison  with 
39,  h  and  134  Heis,  to  be  5*75."     557  and  53  H.P. 

Sir  W.  Herschel  gives  44  ,  47*39  and  47-40. 
March  4,  1883,  I  found  47  much  inferior  to  44 ;  47  about  three 
iteps  brighter  than  a  6  m.  star  closely  sp  4t4;  47  about  =  39. 
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From  this  obserratioii  I  would  estimate  the  magnitude  of  47  to  be 
about  5' 6  on  the  above  date.  Sir  W.  Herschel's  sequence  compared 
with  the  above  observation  seems  to  point  to  44  as  the  probable  vari- 
able. February  24,  1884,  47  considerably  less  than  44,  but  threo 
steps  brighter  than  39. 

No.  460.  8  Boons. — 4-3  Ptolemy,  and  Sufi ;  3  m.  Lalande,  Harding, 
Argelander,  and  Heis ;  31  Gould  (1858);  35  Chandler;  344  Prit- 
chard  (1882-452).  Dr.  Gould  states  {A.N,,  1620)  that  ''  Mr.  Chandler 
is  confident  that  he  has  seen  B  Bootis  vary."  Heis's  Observations ^  1844- 
1849  show  S  from  one  to  four  steps  fainter  than  fi.  Franks  found  it  a 
"bright  4m.,  but  scarcely  3Jm"  April  21,  1878  {private Letter).  Sir 
W.  Herschel  gives  27  (y)  —  ,  49  (8)  42  (^8)  —  ,  49  and  y  —  49. 

March  23,  1884,  I  estimated  it  3*5— -one  step  less  than  p. 

No.  461.  SxauvE  1932  Cobok^  Bobeaxis. — A  double  star  5-6,  6*1 : 
299°-3  :  0"-96  (1875).  Struve  suspected  the  comes  of  variation.  Thia 
star  is  not  in  Hieis*  Catalogue.     It  seems  to  be  LL  27943  (6  m.). 

March  7,  1884,  below  6  m. ;  March  21,  1884,  I  estimated  it  6*8. 

No.  462.  Lacaille  6320  Lupi. — 7  m.  Lacaille.  Taylor  suspected 
variation,  and  Gould  confirms  the  suspicion,  the  Cordoba  estimates 
varying  from  6*8  to  7^. 

No.  463.  8Lupi. — 3^^  Lacaille;  3*7  at  Cordoba.  Dr.  Gould  sus- 
pects variation  in  this  star  from  3-4  to  3*7. 

No.  464.  Lacaille  6308  Teianoxtli  Aijstbalis^ —  6-5  Cape  Cata- 
logve  (1874*46).  A  comparison  star  for  the  variable  E.  Trianguli 
Australis.  According  to  the  Cordoba  estimates  it  varies  between  6*4 
and  6*8  (K^.,  p.  261). 

No.  465.  -  Tbiakguli  Aitstbalis. — A  comparison  star  for  K.  Tri- 
anguli Australis.  It  seems  to  vary  from  7*0  to  7*8  from  observations 
at  Cordoba. 


No.  466.  e  Libeae. — 4  m.  Lalande,  Harding,  Tycho  Brahe,  and 
Hevelius;  5  Heis;  5^  m.  Armagh  Catalogue  \  5*3  Radcliffe  Catalogtte 
(1860) ;  5-5  Gould ;  5^  Franks,  April  15,  1878.  On  May  5,  1875,  and 
23  May,  1876,  I  found  c  fainter  than  37  Librae  (5  Heis)     515  H.P. 

No.  467.  Lacaille,  6417  Litpi. — 7  m.  Lacaille.  Missed  at  Cor- 
doba  in  June  and  July,  1875.  Observed  in  1876,  as  8  m.,  June  27, 
and  below  9^,  Aug.  5;  afterwards  found  a  little  below  7*0. 

No.  468.  Lacaillb  6439  Litpi. — 7  m.  Lacaille;  5*8  Yamall,  1862. 
Its  brightness  varies,  according  to  Gould,  through  half  a  magnitude 
(C:X,p.  278). 
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No.  469.  y  Lqr^e. — 4  m.  Sufi  and  Ulugh  Beigh ;  3  Tycho  Bra}i6 ; 
6  m.  Hevelius ;  3^,  4  Lalande ;  4-5  Argelander  and  Heis;  4^  Armagh 
Catalogue',  43  Radeliffe  Catalogues  (1845  and  1860);  4-4  Oould ; 
401  H.P. 

No.  470.— 8  Skbpewtis.— A  double  star,  3,  5  :  190**:  3"-6,  1876.  One 
of  the  components  suspected  of  yariation.  It  was  rated  3-4  by  Sufi ; 
4^  and  3  by  Lalande ;  3-4  by  Argclandor  and  Heis  ;  3*80  Pritchard 
(1882-467.)     3-96  H.P. 

No.  471.  a  CoEONiB  Bobealis. — 2  m.  Sufi,  Piazzi,  and  Harding,  Ar- 
gelander and  Heis ;  2,  2^,  and  1  m  Lalande ;  2*69  Sir  J.  Herschel  (  Cape 
Ohs,,  p.  440);  223  Pritchard  (1883*201)  Baxendell  thinks  that  his 
observations  ''  indicate  that  the  light  of  a  GoronsB  is  subject  to  slight 
fluctuations"  {English  Mechanic,  May  18,  1883).  Sir  W.  Hersehel 
gives  5  (a>— 36  Bootis  (c).      237  H.P. 

April  6,  1884, 1  estimated  a  CoronsB  about  six  steps  brighter  than  c 
Bootis. 

No.  472.  fjL  GoBOK^  Bobealis. — 5  m.  Lalande,  Harding,  and  Heis;  6 
m.  Franks,  1878.     Sir  W.  Hersehel  gives  11  (k)— 6  (/a),  9  («■). 

April  6,  1884,  I  found  /a  less  than  k  CoronsB,  but  brighter  than  ^ 
Bootis. 

No.  473.  T^  Se£Pektis=  Bibmikghax,  356. — 6  m.  Lalande  (28448) 
7-5  d* Arrest;  6  Bessel.  Birmingham's  observations  1872-76,  rary; 
from  6  m.  to  invisibility.     6'89  and  61  H.P. 

April  21,  1878,  I  found  this  star  7  or  7-8  m.  About  equal  to,  or 
slightly  brighter  than  a  star  s,  of  it  (LL,  28460,  rated  6  m.  by 
Hencke)  ;  23rd  Sept,  1878,  with  3-in.  achromatic,  t^  reddish  orange, 
and  about  half  a  magnitude  brighter  than  the  star  s.  of  it ;  May  1 ,  1883, 
about  two  steps  less  than  the  star  «.  of  it  (with  binocular). 

No.  474.  Stbuve  1964  Goronjb  Bobealis. — A  double  star,  6'8, 
7-3 :  86°- 1 :  15"'4.  Webb  suspects  6-8  of  variation.  It  seems  to  be 
Lalande  28568  and  28570  (both  8^) 

No.  475.  Lalai^de  28590  Libra  (=S  1966). — 9  m.  Lalande.  Sus- 
pected variable  by  Stnive,  and  the  suspicion  conflrmed  by  Weiss,  1879. 

No.  476.  LALAimE  28607  Lcbba. — 7  m.  Lalande.  Said  to  be 
variable  by  Weiss,  from  7*0  to  8'8  in  a  period  of  about  4  months.  The 
star  has  a  considerable  proper  motion. 

No.  477.  a  Serpentis.— A  wide  double  star,  2*5,  15  :  354*'-5  :  58".9, 
1878.  Smyth  calls  the  comes  an  **  extremely  delicate  object."  Webb 
suspects  it  of  variation.  He  found  it  "obvious  with  9i-in.  speculum," 
1867,  and  Sadler  saw  it  with  2i.inch  achromatic,  1874.  Bumham  gives 
it  12m.  (1879*304). 
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No.  478.  Lacaille  6614  Lupi. — 6m.  Lacaille.  Gould  says ;  "There 
is  small  room  for  doubt  that  the  magnitude  of  this  star  varies  from 
near  5^  m.  to  6^  m. ;  but  there  are  not  yet  sufficient  data  to  fix  the 
limits  or  period"  ( U.  A.  p.  278.) 

No.  479.  Lalande  28716  Sebpektis. — 6  m.  Lalande;  6'7  Heis. 
Not  in  Argelander's  Uranometria ;  6'  1  Gould.  My  suspicion  of  vari- 
ability rests  on  my  own  observations,  which  are  as  follows  : — 

Sept.,  1877,  Lalande  28716  equal  to  X  Serpentis  (4-5  Heis). 

April  21,  1878,  distinctly  less  than  X. 

April  5,  1883,  More  than  a  magnitude  less  than  X.  About  three 
steps  brighter  than  40  (6-7  Heis),  or  about  6*1  m. 

April  20,  1883.    Seems  a  little  less  than  6  m.,  or  about  6*2. 

April  30,  1883.    About  6  m. — visible  to  naked  eye. 

Possibly,  however,  X  may  be  the  variable — perhaps  of  the  Algol 
type. 

No.  479a. — LiBRiE. — See  Aat,  Nach.y  No.  2434. 

No.  480.  Anok  CoBONiE  Bobealis. — Included  by  Schonfeld  in  his 
provisional  list.  He  says,  **  Vergleichstem  zu  R.  CoronoB,  schwankt 
nach  Schmidt  zwischen  11m.  und  13*12  m.  AN  80*1912  Meine  Beo- 
bachtungen  geben  gleichfalls  eine  schwache  Yeranderlichkeit  in  engcrcn 
Grenzen."     Schmidt  found  a  period  of  1^  to  2  months. 

No.  481.  5248  B.A.C.  Dbaconis. — In  Comptes  ^Rendus,  vol.  xxvii. 
p.  113,  are  the  following  remarks  with  reference  to  this  star :  **j?  by  a 
star  yellow  -  1°  0'*73  and  6'53"*2  further  n.  Both  visible  to  the  naked 
eye ;  but  Argelander  in  Uranometria  Nova  only  shows  the  yellow  star. 
In  Argelander' s  zone  observations  5248  is  5  m.,  and  the  yellow  6  m. 
Both  were  observed  at  Oxford  in  June,  1845.  No  magnitude  is  given 
to  5248,  but  the  yellow  observed  3  times  of  6*7  and  once  7  m.;  whereas 
M.  Butillon's  repeated  observations  makes  its  magnitude  5^."  5  m. 
Heis;  6  m.  Franks,  April  21,  1878  {private  letter).  My  observations 
are  as  follows : — 

November  24,  1878.  About  ^  a  magnitude  brighter  than  the  star 
to  the  fwrth,  but  nearly  one  magnitude  less  than  a  star  «/  (5  m.  Heis) ; 
Octobers,  1879.  About  the  same  as  above;  April  8,  1883.  About 
one  step  brighter  than  the  star  to  the  n,  and  about  equal  to  a  6  m. 
(Heis)  nf. 

No.  482.  Lacaille  6546  Nobils  ( Uranometria  Argentina,  p.  269). 


No.  483.  p  Sebpentis. — 4  m.  Lalande  ;  5  Harding ;  5  Heis ;  5^ 
Franks,  1878.  I  found  it  brighter  than  Lalande  28993  (5^  m.) 
April  21,  1878;  also  brighter  than  26  Serpentis  (6  m.  Heis). 

No.  484.  Lacaille  6536  Apodis. — 7  m.  Lacaille.  The  Cordoba 
estimates  show  fluctuations  of  brightness  from  6*7  to  7*4,  or  perhaps 
through  a  greater  range  (  271  A.,  p.  243). 
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No.  485.  39  Serpektis. — Smyth  says  {Bedford  CaMogue^  p.  350), 
''39  Serpentis  has  been  suspected  of  Tariability,  and  was  even  mis- 
taken for  Harding's  variable  star,  which  is  2°  north  of  it."  He  gives 
its  magnitude  as  7^  (after  Piazzi) ;  but  Heis  saw  it  with  the  naked  ey^ 
and  rated  it  6-7.  It  is  not  in  Argelander's  JJraaMmetria,  It  is  7  m. 
in  Lalande's  Catalogue  (28935). 

No.  486.  {  TJb&s  Mnroais. — 4  m.  Ptolemy  and  Sufi ;  4-5  Ajge- 
lander  and  Heis;  465  Pritchard  (1882'708).  Espin  finds  yaiiation 
from  4-2  to  47.     449  H.P. 

No.  487.  Lacaille  6578  T&ianguli  Avstralis. — Dr.  Gould  thinks 
this  star  certainly  variablei  and  reserves  for  it  the  designation  S.  Tri- 
anguli  Australis,  to  be  assigned  to  it  when  its  changes  ''  have  been 
fully  demonstrated"  {U.  A,,  p.  260). 

No.  488.  D.M.  26^,  2760  Corona.— 9*1  in  Burehmusterung,  Dr. 
Oould  says  {A,N.,  1620)  **  the  variation  of  another  of  our  comparison 
stars,  (for  T.  Coronro)  Argel.  Burchmusterung  26°,  2760,  is,  I  think, 
beyond  reasonable  doubt."     He  estimated  its  magnitude  8*9. 

No.  489.  P  ScoRPn. — 3  m.  Sufi ;  2  Argelandar  and  Heis ;  2*96  Sir 
J.  Herschel;  25  at  Cordoba  ("dpi.  2J,  7J");  3  m.  Franks,  April  12, 
1878  {private  letter).  Suspected  variable  by  Kirch  in  1704.  He  found 
changes  in  the  relative  brightness  of  p  and  8  Scorpii ;  sometimes  fi  and 
sometimes  8  being  the  brighter  {Hatttre,  December  30,  1880). 

It  is  a  double  star  (2,  5'5  :  24^-9  :  13"*1),  and  Smyth  says  {Bedford 
Catalogue^  p.  353),  ''the  two  point  nearly  to  a  5th  magnitude  star  in 
the  nf  quadrant."  With  reference  to  these  companions,  Powell  re- 
marks : — ''  It  would  appear  that  a  variation  has  occurred  in  the  rela- 
tive brilliancy  of  A,  B  and  C.     The  Cycle  arranges  them  thus : — 

A  =  2,  B  =  5^,  and  C  =  5 ; 

while  I  rank  them  A  =  2J,  B  =  5,  and  C  =  7." 

Powell  gives  for  C,  P  =  31°-08,  D  =  520"-4.  Dr.  Gould  gives  2J, 
and  7}  {Uranometria  Argentina,  p.  175).     2*91  H.P. 

August  10,  1876.  I  found  p  and  8  almost  exactly  equal;  perhs^s 
8  very  slightly  the  brighter  of  the  two ;  both  slightly  superior  to 
w  Scorpii  (3  m.  Heis) ;  P  and  8  seem  nearer  3  m.  than  2  m. 

August  22,  1876.     P  Scorpii,  a  little  less  than  ij  Ophiucii  (1^-3 
Heis),  and  about  equal  to  {[  Ophiucii  (3-2  Heis). 
August  6,  1877.     P  Scorpii  slightly  less  than  8. 

No.  490.  67  Heis  Dracoitis. — 6-7  Heis,  and  identified  by  him  with 
No,  1801  of  Argelander's  Catalogue  of  Stars,  between  -2®  and  +  90'' 
declination.  I  found  this  star  only  8Jm.,  November  24,  1878,  and 
April  8.  1883.  It  lies  a  few  minutes/o/Awtfi^  5248  B.A.C.  (No.  481  of 
this  Catalogue).  If  it  was  ever  visible  to  the  naked  eye,  it  must 
certainly  be  variable.     It  is  not  in  Argelander*s  Uranometria, 
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No.  491.  5341,  B.A.C.  DsAOOKiB.— 6m.  Harding;  6-7  Heis;  6^ 
Franks,  1878.  It  seems  to  be  Lalande,  29351  (6  m.)  .  On  Febraarj 
24,  1884,  I  estimated  it  6*6  m.     624  H.P. 

No.  492.  Lalakde  29344-5  Scobph. — 5^  and  10  Lalande;  6^ 
Lacaille(6710);  6 Harding;  6<3Gould^  6-7  Cape  Catalogue {\S7S' 59). 

May  6,  1875,  I  found  this  star  about  7  m. 
May,  1877,  I  estimated  it  6*3  m. 


No.  493.  K Heb€uli8. — 4  m.  Ptolemy;  4-5  Sufi ;  6 Lalande  (29427). 
6  Harding;  5  Argelander;  5-6  Heis;  5.Franks,  April  7,  1878. 

Sir  W.  Herschel  gives  7  (k)  -  -  5.     4-81  H.P. 
April  21,  1878,  I  found  it  brighter  than  Lalande  29273. 
May  16, 1883,  k  Herculis  about  3  steps  less  than  m  Herculis,  but 
brighter  than  5  Herculis. 

No.  494.  BiBMiNOHAH  372  Seepentis. — 7  m.  Lalande  (29441);  7 
Bessel ;  7  0  Argelander.  Birmingham's  Obserrations  of  Magnitude 
(1874—1876)  vary  from  6  to  7*5.  It  also  seems  to  vary  in  colour.  It 
is  not  in  the  Uranometria  Argentina. 

No.  495. — ScoBPn.  Observed  11m.  at  Markree,  April  17,  1856  ; 
9  m.  in  the  Paris  charts,  but  seen  only  12*5-13  m.  by  Palisa,  April  2, 
1880.  Peters,  however,  thinks  that  further  observations  of  this  star 
will  be  necessary  before  its  variability  can  be  considered  as  established 
<  A.  N.  2360).  This  seems  to  be  identical  with  No.  114  of  Catalogue  of 
Knoum  Variables  (Y.  Scorpii). 

No.  496.  12  ScoRpn. — 6  m.  Lacaille  and  Piazzi;  7  m.  in  Jrgelander^s 
2(me»\  6  m.  Yamell,  1856;  6  m.  Ellery,  1861,  and  7  m.  1864.  The 
Cordoba  estimates  vary  only  from  6*0  to  6*3 ;  but  Dr.  Gould  considers 
its  variability  probable  ( U,  Argentina,  p.  284).  He  calls  it  "  red." 
July  6,  1877,  I  found  this  star  less  than  Lacaille  6725  (58  Gould). 

No.  497.  -HEECfuus. — ^A  star  considered  by  Dr.  Schmidt  to  be 
probably  variable.     The  position  given  is  only  approximate. 

No.  498.  W.  B.  140  Scoeph.— 6  m.  Heis.  l^otm  Argelander* » 
Uranometria ;  6  m.  in  Harding's  Atlas.  Dr.  Gould  says,  '*  this  evidently 
varies  through  at  least  the  greater  part  of  a  magnitude.*'  ( U.  A.,  p. 
284).     His  average  magnitude  is  6*3. 

No.  498a.  cr  Cobonje. — A  small  star  following  this  Binary  (51",  1862) 
was  rated  only  15  or  20  m.  by  South  in  1825,  but  **  more  like  10  m."  by 
Franks,  1876  {Cel.  Ohj,  p.  283).  I  have  seen  this  small  star  weU 
with  3-inch  refractor  in  the  Punjab  sky. 

No.  499.  Lacaille  6783  Nobm^. — 6  m.  Lacaille;  6-5  Behrmann; 
6-7  Cape  Catalogue  (1875*54).  The  Cordoba  Observations  vary  from 
6-9  to  7*3,  and  Gould  thinks  it  "  not  improbably  variable." 
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No.  500.  Lalande  29822  Ophtucii. — ^Rated  7  m.  by  Lalande  and 
Harding;  7*0  in  D.M. ;  7*3  at  Cordoba ;  but  given  by  Heis  as  6-7 
(ZT;^.,  p.  307). 

No.  501 .  X  OPHiircn. — 6  m.  Argelander  and  Heis  (^  =  5  m.).  Dr. 
Gould  suspects  variation ;  the  Cordoba  estimates  varying  from  4*3  to  4*7. 
Franks  found  *'^  inferior  to  x>"  and  x  =^  Ophiucii,  April  27,  1878. 
On  May  5,  1875,  I  found  x  equal  to  ^  Ophiucii,  and  slightly  brighter 
than  ^. 

No.  502.  BiEMiKOHAM  379  OPHincn. — Birmingham's  Observations, 
1873-1876,  vary  from  7*5  to  9-9*5. 

No.  503.  a  ScoKPn  (Antares). — 2  m.  Ptolemy  and  Sufi,  1-2  m. 
Argelander  nnd  Heia  ;  1*4  Gould.  Secchi  observed  some  change  in  its 
spectrum,  and  found  it  **  June  22,  1870,  small,  scarcely  2  magnitude  ; 
colour  rather  yellow  than  red"  (Notes  to  Birmingham's  Catalogu$y 
p.  320),     106andO-7  H.P. 

No.  504.  17PEACONI8.— Adouble  star  (0  S  312).  2*9,  9*0  :  141°-7: 
5"*26  (Bumham,  1878).  '*  Rogers  suspects  variability  in  the  small 
star."  (i?.  A.  S.  Memoirs^  vol.  xliv.  p.  270).  Bumham  gives  the 
companion  105  m.  (1879-274.  R,  A,  8,  Memoirs^  vol.  xlvii.  p.  290). 

No.  505.  p  Hbbculis. — 3  m.  Sufi,  Ulugh  Beigh,  Tycho  Brah6, 
Hevelius,  and  Lalande ;  2-3  Argelander  and  Heis ;  2*67  Pritchard 
(1882-387).  Sir  W.  Herschel  says  {PhU,  Tram,,  1796),  *'  by  my  own 
observations  the  light  of  this  star  seems  to  be  subject  to  change. 
Flam  steed' 8  observations  give  it  twice  3  m.,  and  once  2  m."  He  found 
it  sometimes  less,  and  sometimes  brighter  than  ^  Herculis,  which  he 
also  suspected  of  variation. 

No.  506.  29  HsBCULis. — 5  J  Lalande  (301 1 1) ;  4*8  Peirce  (reduction 
of  Sir  W.  Herschel's  estimates,  Harvard  Annahj  vol  ix) ;  5-6  Heis. 
Sir  "W.  Herschel  says  (PM.  Trans,,  1796),  "very  possibly  this  star 
may  be  changeable."     5-00  H.P. 

No.  507.  H.  ScoKPn  =  Lacaiixb  6890.  — 5  m.  Lacaille ;  5-5 
Behrmann;  4-3  Yamall,  1863;  5-6  Cape  Catalogue  (1877-91).  Gould 
thinks  it  probably  variable  between  the  limits  4^  and  5. 

No.  508.  33  Hbbcijlis.— 7  m.  Lalande  (30229);  6m.  Harding. 
Not  in  mis*  Catalogue;  7m.  Franks,  April  27,  1878.  Sir  W. 
Herschel  gives  41,  33.  The  star  is  not  in  the  Uranometria  Argentina, 
60  must  have  been  seen  below  7  m.  at  Cordoba. 

April  26,  1878,  I  found  33  Herculis  fainter  than  41,  and  equal  to 
Lalande  30439  (7^m.). 
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1^0.  509.  17  Dkacoitib.— 5^  Lalande  (30366) ;  5  Harding;  16  and 
17  Draconis  are  together  rated  4-5  by  Heis.  It  is  a  double  star, 
6, 6*5  :  115°'7 :  3"*8,  Struve,  who  considers  the  components  alternately 
variable.  Pritchard  gives  17  Draconis  =  5-22,  and  16  =  5*07  (1882-717). 

Ko.  510.  BiRMiNOHAX  391  OPHiTJcn. — Birmingham's  observations. 
1872-1876,  vary  from  9  m.  to  invisibility  in  his  4^inch  telescope. 
The  colour  also  seemed  to  vary. 

No.  511.  i  OPHiucn. — 4  m.  Sufi ;  4 J  Lalande  and  Bessel;  4*1  DM; 
4-5  Argelander  and  Heis;  4*4  Gould  (at  Albany),  and  5*0  at  Cordoba. 
Gould  suspects  variation,  although  the  star  is  included  in  his  Stand- 
aids  of  Magnitude  ( U.A.,  p.  30) ;  4-12  Pritchard  (1882-475). 

No.  612.  -  ScoEPn. — A  star  believed  by  Gould  to  be  variable.  It 
was  observed  on  the  meridian  at  Cordoba  as  6^  m.,  1874,  August  24 ; 
but  seen  only  8^  m.,  1873,  Aug.  11  and  19.  It  lies  closely  np  12 
Scorpii  (  LT.A.,  p.  286). 

No.  513.  24  Ophtitcii  =  Lalande  30756. — 6  m.  Lalande  and  Hard- 
ing. Not  given  by  Heis,  Behrmann,  or  Houzeau;  5*9  Gould;  5J- 
Franks;  "white,"  April  27,  1878;  7-6  Cape  Catalogue  (1879-26). 

No.  514.  Lacaille  7057. Ak«. — 6 J  Lacaille;  6 Brisbane;  7 Taylor; 
7-6  Cape  Catalogue  (1875*57).  Gould  suspects  variation,  and  says 
'*  numerous  estimates  of  the  magnitude  vary  from  6*5  to  7*3." 

No.  515.  30  QpHiucn  (=  Lalande  30924). — 5 J  m.  Lalande;  5 
Harding,  Argelander,  and  Heis;  5' 8  YamaU.  The  Cordoba  estunates 
vary  from  5*1  to  5-9.     It  is  Birm.  399  ("  yellow  orange  "). 

No.  516.  20  Dracoios. — ^A  close  double  star  7,  7J  :  243^-7  ;  0"-7 
(1839);  Bumham  213°-7  :  0"-20  (1880).  Admiral  Smyth  remarks 
{Bedford  Catalogue,  p.  379),  "  he  (Sir  W.  Herschel)  says  the  compo- 
nents of  this  object  were  considerably  unequal,  whereas  they  are 
now  so  nearly  of  the  same  magnitude,  that  it  was  only  after  much 
comparison  that  I  felt  inclined  to  place  the  comes  in  the  sp  quadrant. 
Can  it  be  variable  ?  " 

No.  517.  5749  B.A.C.  Hebculis  =  32  Ophiucii. — 5  m.  Lalande 
(31037);  5  m.  Argelander;  6-7  Houzeau  (1875-29);  6  m.  Franks; 
*'pale  orange,"  April  27,  1878.     5-11  H.P. 

No.  518.  ft  Dbaconis. — 4  m.  Ptolemy,  Tycho  Brah6  and  Hevelius; 
5  m.  Sufi ;  5  Ulugh  Beigh ;  4  and  5  m.  Harding ;  5  Groombridge ;  4 
Piazzi ;  5-4  Argelander  and  Heis ;  6  m.  Houzeau.  Sir  W.  Herschel 
gives  ft.  g  and  30,  ft ;  5  m.  Franks,  May  3,  1878  {private  letter) ;  5*00  '  v 

Pritchard  (1882-717).     This  star  is  probably  variable,  as  pointed  out  ^ 

by  the  Rev.  S.  J.  Johnson  and  M.  Flammarion.  I  have  several  times 
observed  it  to  be  rather  below  than  above  5  m.,  and  have  never  seen 
it  anything  approaching  in  lustre  a  4  m.  star.  April  2,  1884,  I  found 
II  two  steps  brighter  than  30  Draconis  (5  m.  Heis). 
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No.  519.  Lacaille  7171  SooRpn. — 7  m.  Lacaille;  7  m.  YanuJl 
( 1 869).  The  Cordoba  estimates  vary  from  6  J  to  below  (?)  7  m.  (  U.A.^ 
p.  286). 

No.  520.— No.  282  of  BumhanCs  Fifth  Catalogue  of  New  Double 
Sfars,  Suspectrd  to  be  variable  by  Bomham,  as  it  is  not  found  in 
the  catalogues  of  Weiss,  Lalande,  Ruxnker,  Schjellurap,  Bode,  and 
others.  It  was  estimated  7  m.  by  Bumham,  and  twice  6'5,  and  once 
7  m.  by  Dembowski.  In  one  of  Zamonfa  Catalogues  it  is  rated  5  m. 
{Ast.  Register ^  August,  1876).  In  the  Berlin  Star  Charts  it  is  7  m. 
It  is  6  m.  in  Harding^ s  Atlas,  but  is  not  given  by  Heis.  In  the 
Uranometria  Argentina  it  is  6'3  m.  (No.  105  of  Ophiucus).  September 
8,  1876,  I  found  the  star  about  6^  m.,  and  equal  to  Lalande  31289; 
jiisi  visible  to  the  naked  eye  on  a  very  clear  night  in  the  Punjab. 

Franks  estimated  it  6  m.,  May  3,  1878.  In  1880  Bumham  gives 
it  5*5  m.  {Memoirs  BA.S.,  vol.  xlvii.,  p.  293). 

No.  521.  I  Apoois  (  =  Lacaille  7156). — 5^  Lacaille;  6  and  5^ 
Kllery;  5-4  Behrmann.  From  the  observations  at  Cordoba,  which 
range  from  51  to  60,  Gould  considers  that  this  star  is  variable  to  the 
extent  of  about  a  muguitude.     6  m.  Cape  Catalogue  (1877*51). 

No.  522.  69  {e)  Hkrculis. — 5  m.  Sufi;  5  Ulugh  Beigh;  4  m. 
TychoBrahe;  4  J  Hevelius;  5-4  Heis;  5  Argelander.  Sir  William 
lEerschel  found  it  less  than  76  (X),  and  gives  the  sequences  94,  69-99 
and  69-68;  5  m.  Franks,  May  3,  1878;  4*52  Pritchard  (1882-376). 
It  was  considered  to  be  variable  by  H.  T.  Vivian  in  1870 ;  he  found 
variation  from  a  large  5  m.  to  a  small  6  m.,  with  a  period  of  about  21 
days  {Ast,  Register,  1870,  p.  275).     494  and  48  H.P. 

June  6,  1875,  I  found  69  fainter  than  p  Herculis. 
May  14,  1883,  I  estimated  it  4*7,  from  comparisons  with  p  and  59 
Herculis. 

No.  523.  Lacaille  7267  Ab-b. — 6  m.  Lacaille.  Gould  remarks 
with  reference  to  this  star : — "  The  determinations  for  this  object  are 
unusually  discordant,  suggesting  the  probable  variability  of  one  of  the 
three  stars  whose  joint  light  is  estimated. 

No.  524.  44  {h)  Ophiucii.— 5  m.  Lacaille  (1752) ;  5  Mayer  (1756); 
4-5  Piazzi  (1794);  5  Lalande;  55  Taylor  (1833);  5  m.  Argelander; 
50  Gilliss  (1847) ;  6*2  Argelander  (1849);  5-5  Johnson  (1853);  and 
4-7  in  1858 ;  36  Newcomb,  June  1862,  and  4*2  July  1862 ;  5-0  Heis; 
5-6  Behrmann;  4*5  Gould;  4J  Franks,  April  30,  1878  (>51  Ophiucii 
=  f  Oph.)  {private  letter)  \  5J-  Cape  Catalogue,  1880  ;  August  6,  1877, 
1  found  44  brighter  than  51  Ophiucii  (5  m.  Heis).     4*47  H.P. 

No.  525.  LALAifDE  31727  Ophiucii  (Hevelius  27);  5  m.  Hevelius 
and  Lalande;  6  m.  Harding;  5-4  Argelander  and  Heis;  4*6  Gould 
(at  Albmv),  and  4'5  to  5*1  at  Cordoba  {Uranometria  Argentina, 
p.  307).     4-68  at  Oxford  (1882-475) ;  4-62  H.P. 
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No.  526.  a-  OpHmcn. — 6  m.  Sufi ;  4  Harding ;  4*0  DM ;  5  m.  Arge- 
lander;  4-5  Heis;  4'5  Gould  (at  Albany),  and  4*7  at  Cordoba,  4*45 
Fritchard  (1882*483).  Dr.  Oonld  suspects  variation,  although  he 
includes  it  in  his  ''  Standards  of  Magnitudes  "  {V.  A.y  p.  31). 

No.  527.  51  Opmucn  {c).—5i,  5  Lalande  (31824-5);  6  Lacaille; 

5  Heis;  5-6  Behrmann;  5  Pranks,  April  30,  1878;  6-5  Cape  CaUh 
kgue  (1878*60).  The  Cordoba  estimates  vary  from  4*8  to  5*6,  '<  dimi- 
nishing steadily  from  1871  to  1874." 

No.  528  -Ana. — Estimated  5  m.  by  Tebbuttin  1862,  while  observ- 
ing Comet  III.  of  that  year.  It  was  about  '^  a  degree  north-east "  of 
<r  Arse,  and  both  stars  were  visible  to  the  naked  eye,  the  supposed 
variable  being  the  brighter  of  the  two.  On  examining  the  place  of 
the  star  with  a  4^inch  refractor,  on  November  13,  1877,  Tebbutt 
only  found  stars  of  the  10th  and  11th  magnitudes  near  the  spot. 
One  faint  star  particularly  attracted  his  attention,  and  its  position 
agreed  fairly  well  with  that  of  the  5  m.  star  observed  in  1862.  There 
are  some  other  faint  stars  near  the  place  {Mon,  Not,,  B.A.S.,  March, 
1878). 

No.  529.  BiBiaNGHAX  418  Sebpentis. — 8*5  Argelander.  Birming- 
ham's estimates  of  magnitude,  1873-1876  vary  from  7*5  to  invisibility. 

No.  530.  SAorrTABn. — A  star  7  m.  in  Harding  and  Dims''  Atlat. 
Not  in  Lacaille^ 8  Catalogue.  I  could  not  see  this  star  with  the  bino- 
cular in  the  Punjab  on  July  28,  1877,  and  August  3,  1877.  It  lies 
closely  north  of  LacaiUe  7451  (5i)  (5*5  Gtould). 

No.  531.  88  (s)  Heecuiis. — 7J  and  8  Lalande  (32758  and  32760) 

6  m.  Heis.  Sir  W.  Herschel  gives  74*88.  Pierce  says,  "  I  am  con- 
fident that  this  star  is  variable.  It  is  now  of  the  7th  magnitude,  and 
very  considerably  fainter  than  120  Heis  or  148  Heis,  which  Heis  and 
the  DM  call  6*3,  but  which  are,  in  fact,  hardly  brighter  than  6*6. 
Yet  the  star  was  seen  by  Ptolemy,  who  makes  it  5*6,  in  which  he  is 
supported  by  Sufi  and  Ulugh  Beigh.  Tycho  and  Hevelius  called  it  a 
nebula.  WiUiam  Herschel  makes  it  5*9 ;  Argelander  and  Heis  5*8  ; 
the  DM  6-4,  and  I,  6*9.  William  Herschel  makes  %  0*2  fainter  than  y ; 
Argelander  makes  them  equal;  Heis  makes  z  0*4  fainter;  the  DM,  0*6 
fainter;  and  I,  1*3  fainter.  April  6,  1876,  I  find  that  my  masfnitudes 
of  stars  in  this  vicinity  continue  to  represent  them  very  well." 

November  14,  1878.  z  (88)  considerably  less  than  82  (y)  Herculis; 
s  certainly  less  than  6  m.  February  22,  1884,  88  about  equal  to  169 
Heis,  but  much  less  than  82  (y) ;  seems  not  above  6^  m:  March  23, 
1884,  88  a  169  Heis,  or  6*5  m.     6*37  and  6-2  H.F. 

No.  532.  BiBMcraHiJi  420  OpHircn. — Birmingham's  observations, 
1871  to  1876,  vary  from  7-8  to  invisibility.     He  says  "it  is  certainly 
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variable."  Webb  also  suspects  yariation,  and  failed  to  see  the  star  on 
two  occasions,  August  7,  1871,  and  September  22, 1873 ;  May  2, 1878, 
not  seen  with  binocular. 

No.  533.  Lalavoe  32847  SAOiriABn. — H  Lalande ;  6-7  Heis ;  7f 
Gould  (  CT.  X,  p.  291). 

Ko.  534.  BiRMiKGHAX  422  Ophiucii. — 7  m.  Bessel.  Birmingham's 
observations,  1872-1876,  vary  from  7  to  8*5.  It  lies  s,p,  67  Ophiucii 
(4m.  Heis). 

No.  535.  65  OpHivcn. — This  star  is  supposed  to  have  disappeared, 
as  it  was  duly  observed  by  Flamsteed,  on  May  6,  1691,  at  1 4''  10"  58% 
and  the  observation  regularly  reduced  by  him.  No  such  star  is  now 
to  be  found.  It  was  looked  for  at  Greenwich,  but  without  success. 
There  is  no  star  in  the  position  in  Argelander's  Southern  Zones,  nor  in 
the  Washington  Zones.  It  has  been  suggested  titat  Flamsteed  may 
have  observed  a  so-called  **tempoi*ary  star"  {Mature,  March  16, 
1877). 

The  star  is  not  in  Lalande* s  Catalogue  or  Sardines  Atlas, 

No.  536.  DM  45°,  2627  Hebculis  (=  Lalande  33006-7).— 6  and 
4^^  m.  Lalande ;  6*1  DM ;  6*21  Pierce,  who  says  {Harvard  College  Annals^ 
vol.  ix.,  p.  141),  **  I  believe  this  star  to  be  variable.  I  found  it  the 
brightest  of  the  group  except  182  Heis  Herculis,  and  yet  neither 
the  Uranometria  nor  Hein  has  it.  My  measures  show  some  discrepan- 
cies, even  rejecting  that  of  set  (19),  which  is  affected  by  a  large 
colour  correction.  The  star  is  remarkably  ruddy."  It  is  not  ia  Bir- 
mingham*s  Catalogue  of  Bed  Stars. 

March' 23, 1884.  I  estimated  it  6*9 — ^three  steps  less  than  179  Heis. 

No.  537.  68  OpHiTJcn.— 5J  Lalande  (33027);  4-5  Argelander; 
6-4  Heis.  Bated  4*4  in  the  Albany  observations  by  Gould,  but  only 
5*1  at  Cordoba.  Gould  suspects  variation,  although  he  includes  it 
among  his  '^  Standards  of  Magnitude"  (£7!  ^.,  p.  31). 

October  21.  1876.     I  found  68  equal  to  70  Ophiucii  (4-2  Gould). 


No.  538.  TT  Pavonis. — 4  m.  Lacaille  (7627) ;  4-5  Behrmann.  In 
the  Paramatta  Catalogue  there  is  a  remark  with  reference  to  this  star. 
''  The  observer  suspects  this  star  variable."  In  the  Cape  Catalogue 
(1880)  Stone  remarks,  "This  star  is  probably  variable.  It  was  ob- 
served in  1871,  and  again  in  August  25,  1875,  when  it  was  noted  as 
of  the  sixth  magnitude."  Dr.  Gould,  however,  says,  '^  Not  the  least 
variation  from  the  magnitude  4*6  has  been  observed  at  Cordoba. 

No.  539.  y  SAGiTTABn. — 3^  Lacaille ;  3-4  Heis  and  Behrmann ; 
2*8  Gould  (1872,  1874)  who  says  it  "seems  somewhat  variable  with 
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a  long  period."     Sir  J.  Herschel  made  y  Sagittarii  0*23  m.  fainter  than 
T  Scorpii,  whereas  Br.  Qould  makes  y  0*6  m.  the  brighter  of  the  two. 

September  5, 1874,  I  found  y  very  nearly,  but  not  quite  equal  to  S 
Sagittarii. 

1^0.  540.  Lalaitde  33212  Hebculis. — 7  m.  Lalande  and  Harding. 
I  could  not  see  any  trace  of  this  star  with  the  binocular,  April  27, 
1878. 

No.  541.  O.A.  17670  SAorrrARn. — Bated  4Jm.  by  d'Agelet  in 
1783,  and  estimated  5,  7  and  5^  by  Argelander.  The  Cordoba  estimates 
vary  from  5 '8  to  7.  It  is  not  given  by  Lalande  or  Heis.  It  is  6  m. 
in  ffardingU  Atlas,  and  marked  with  a  line  under  it.     5*93  H.P. 

No.  542.  72  OpHiucn  =0  2  342.-3-4  Heis;  36  Gould;  3*92 
Pritchard  (1882*483).  A  supposed  close  double  star,  the  companion 
being  suspected  of  variation.  It  was  discovered  as  a  double  star  on 
November  1,  1841,  mags.  4,  7,  but  was  seen  single  on  May  14,  1842. 
If  was  again  seen  double  1842*72,  but  was  again  found  single  in  1844, 
1845, 1848,  1850,  1851, 1852,  and  1859.  In  1876,  however,  M.  Struve 
again  saw  the  satellite  very  distinctly,  position  156^*0,  distance  r'*6, 
and  considers  that  the  star  is  really  double,  but  that  the  companion  is 
subject  to  great  fluctuations  of  light.  In  1859,  Secchi  found  the  star 
well  separated,  only  3  weeks  before  it  was  found  single  at  PuDcowa ! 
{Nature,  April  10,  1879).  Bumham  found  it  '^  certainly  single ;  first- 
class  night"  (1880-592)  with  18^  inch  refractor  {Memoirs,  R.A.  8., 
vol.  xlvii.,  p.  296). 

No.  543.  BiRMiNOHAic  427  SAoriTABn. — 8  m.  Lalande  (33287) ; 
8m.  d' Arrest;  8  and  7*5  Argelander;  8*3  Birmingham,  1875,  May 
26,  and  8  m.  July  25,  but  not  seen  1876,  April  13. 

No.  544.  Lacaillb  7646  Sgorpu. — 6^  Lacaille ;  7-6  Cape  Catalogue 
(1878'61).  Suspected  variable  by  Qould,  but  the  evidence  derived 
from  the  Cordoba  observations  is  conflicting,  owing  to  the  apparent 
variation  of  several  of  the  comparison  stars  {U.  A.,  p.  288). 

No.  545.  Yarvall  7736  Saoittarti. — 5j'm.  Tamall,  1868,  June 
26,  and  7^  m.,  July  1.  Bated  6'4  at  Cordoba  in  April  and  May,  1877, 
but  not  observed  in  1871-73.  It  is  not  in  Lalande^ s  Catalogue,  but 
is  9  m.  in  Hording^ s  Atlas. 

No.  546.  Lacaillb  7681  SAGirTAnn  (  =  Lalande  33732). —  6^ 
Lacaille ;  6  Lalande ;  7,  6,  and  6^  Argelander ;  6*0  and  5*7  YamaU 
(1868).  Not  given  by  Heis  or  Behrmann.  The  Cordoba  estimates 
are  6*7  and  7*0 ;  and  Oould  says  *'  the  star  appears  clearly  to  be 
variable,  and  I  regret  my  inability  hitherto  to  secure  determinations 
of  its  limits  of  magnitude."  I  observed  this  star  August  6,  1877,  and 
estimated  it  exactly  equal  to  Lacaille  7660  (6*9  m.  Qould). 
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No.  547.  Lacaillb  7686  Sagittaeii  (  =  6222  B. A.C.) — 7  m.  Lacaille; 
7  m.  Harding ;  7^  m.  Argelander,  but  rated  6'5  by  Yamall  and  6-7  hj 
HeiB.     It  was  found  **  little,  if  any,  above  8  m."  at  Cordoba. 


Ko.  548.  Tf  Sebpentis. — 4-3  Sufi ;  3  m.  Argelander  and  Heis ;  3*5 
Oould ;  3^  Franks.  Smyth  says,  *'  this  star  is  suspected  of  being 
variable."  3*65  Pritchard  (1882-472).  On  August  22,  1876,  I  found 
17  slightly  brighter  than  6  Serpentis,  but  less  than  X  Aquilss  ;  October 
21,  1876, 17  Serpentis  distinctly  less  than  fi  Ophiucii  (both  3  m.  Heis). 
and  about  =  v  Ophiucii  (4-3  Heis).  Sir  J.  HerschePs  estimates  make 
fj  Serpentis  0*49  m.  brighter  than  c  Ophiucii,  whereas  17  Serpentis  was 
estimated  0*2  m.  the  fainter  at  Cordoba. 

No.  649.  ^  Dkaconis. — 4-3  Sufi;  5  and  4^^  Lalande;  4-5  Arge- 
lander and  Heis;  4*7  in  D.M. ;  4*22  Pritchard  (1882*731).  Suspected 
variable  by  Gemmill  {English  Meehanie,  November  16,  1883).  In 
October,  1875,  and  December  1876,  I  found  it  less  than  x  Braconis  ; 
1884,  March  4  and  18,  ^  three  steps  less  thanx  ;  April  2,  ^  four  steps 
less  than  x-     '^'^1  a^d  4*4  H.P. 

No.  550.  fc  CoBONJfi  AusTBALis. — 6m.  Lacaille  (7758) ;  5-6  Heis; 
5*4  Gould;  6-7  Cape  Catalogue  (1877*65).  A  fine  double  star  6,  7; 
359^-3  :  21"*78  (1836).  I  found  the  components  white  and  reddish 
yellow,  3  inch  achr.  1875  (in  India),  with  a  faint  and  distant  comee  n./. 

No.  551.  42  Draconis. — 5  m.  and  9  m.  Lalande.  (9  perhaps  a  mis- 
print for  6  ?).  Sir  W.  Hersehel  gives  27  (/).  4236;  6  m.  Groombridge; 
5-6  Heis ;  5  m.  Franks,  and  =  36  Draconis,  August  15,  1877.  4*98  H.P. 

April  19,  1878,  I  found  42  about  i  mag.,  less  than  ir  Draconis,  but 
slightly  brighter  than  36 ;  November  3,  1878,  42  =  36;  October  5, 
1879,  42  slightly  less  than  36;  March  4,  1884,  42  one  step  brighter 
than  36 ;  April  2,  1884,  42  one  step  less  than  36. 

No.  552.  BmiinrGHAM  447  Aquiub  (^Lalakde  34307  (7  m.) — 
Birmingham  considers  this  star  to  be  probably  variable  in  colour.  It 
was  noted  by  Schjellernp  as  *'  roth,"  but  Birmingham  found  it 
"blue  "  (!),  May  18,  and  July  20,  1873. 

No.  553.  BiRuivGHAM  448  Ltjbls.  —  Birmingham  says  in  his 
Catalogue  of  Red  Stars:  ''From  several  observations,  I  conclude  this 
star  to  be  a  variable  of  short  period  between  8  and  9  mag."  It  is  8'6 
in  the  Durchmusterung,  but  has  not  been  found  in  any  other  Catalogue. 

No.  554.  a  ScuTi  =  Lalande  34374-5. — 4 J,  4  Lalande ;  5  Harding; 
4-5  Heis;  5*2  Johnson  (1857).  The  Cordoba  estimates  are  3*7,  3*6, 
and  3*5  in  1 872  (  U.  A.  p.  322).  I  found  this  star  equal  to  12  Aqnile 
in  August,  1875,  and  October,  1876. 

No.  555.  O  2  358  Hkkculis.— A  double  star,  6*8,  7*2  :  202°*  1 : 
1"*8 ;  components  suspected  variable.     A  probable  binary. 
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No.  556.  a  JjT&jr  (Vega). — There  is  a  suspicion  of  variability  with 
reference  to  a  distant  comes  to  this  bright  star.  Its  position  is  about 
42®,  and  distance  139".  In  October,  1870,  it  was  a  magnitude  fainter 
than  Herschel's  well  known  companion  (Bumham  10-5  m :  154°-9  :  48", 
1878).  Smyth  alludes  to  a  star  in  tbe  n./.  quadrant,  which  may  be 
the  one  in  question.  Variation  has  also  been  suspected  in  Herschel's 
companion.  It  was  measured  by  Dembowski  in  1865  with  a  7 J  inch 
refractor  shortly  after  sunset,  and  rated  by  him  8*8  m.  of  Str aye's 
scale  (about  =  9^  Smyth). 

"No.  567.  Lalande  34746  AQUTL-a;. — 7  m.  Lalande.  Not  given  by 
Bessel  or  Santini  {Nature^  April  20,  1876).  It  is  an  orange  star,  and 
No.  457  of  Birmingham' »  Catalogue  of  Red  Stars,  Birmingham  rated 
it  7-5. 

No.  558.  e*  and  c'  Ltba. — The  well  known  quadruple  (or  multiple) 
irtar.  Struve  suspected  alternately  variable  light  in  the  components  of 
c^,  and  Grover  found  the  dehtlissima  of  Herschel  alternately  variable 
{Cel.  Ohj.  p.  343). 

No.  559  -  29  SAoiTTARn  (=  6399  B.A.C.).  Not  in  Lalande's  Cata- 
logue ;  not  in  Argelander^s  Uranometria,  but  5  m.  in  one  of  his  zonc^s ; 
6-7  Heis;  6  m.  Behrmann;  6  m.  Franks,  July  24,  1877.  In  the 
Uranometria  Argentina  it  is  incorrectly  identified  with  Lalande  34915, 
whicb  lies  about  1°  to  the  north  of  it.  The  Cordoba  estimates  were 
5-9  in  1871,  and  5-4  and  5*5  in  1873.  Dr.  Gould  says  **  the  indica- 
tions of  variability  are  strong." 

No.  560.  BiRMiNOHAM  464  Aquil^. — Not  in  Laland^s  Catalogue 
or  Harding^ 8  Atlas,  Birmingham's  estimates  of  magnitude,  1873-1876, 
vary  from  7  to  8  m. ;  9*5  Webb,  1873,  September  22. 

No.  561.  Lalawde  35150  Sebpentis. — 6m.  Lalande;  6 J  Bessel; 
6m.  Argelander  and  Heis;  5*9  DM ;  61  Gould  (at  Albany),  and  6*6 
at  Cordoba.     Dr.  Gould  suspects  variation. 

No.  562.  o-  Saoittabii. — 3  m.  Ptolemy  and  Sufi;  2^  Lacaille; 
2-3,  Argelander,  Heis,  and  Behrmann:  2*41  Sir  J.  Herschel  {Cape 
Ohe.y  p.  440);  24  Gould;  2J  Cape  Catalogue,  1880;  230  H.P. 

Sm3rth  says  {Bedford  Catalogue,  p.  435),  "  This  star  has  been 
placed  among  the  variable  ones,  under  a  probability  of  its  varying 
from  the  2nd  to  the  4th  magnitudes ;  but  its  low  altitude  might  occa- 
sion apparent  changes.  Ptolemy,  TJlugh  Beigh,  Bradley,  De  Zaoh, 
and  Mayer  have  classed  it  3  ;  Flamsteed  3^^ ;  Tycho  Brahe  and  Heve- 
lius  4 ;  but  Bode  makes  it  2  ;  and  Lacaille  and  Pigott  2^." 

In  August,  1876,  I  found  it  (in  the  Punjab)  about  equal  to  c 
Sagittarii  (3-2  Heis),  but  less  than  A.  Scorpii.  Heis  rates  X  Scorpii  at 
3  m.  It  is  now  about  2  m.  (2  m.  Behrmann).  Heis'  estimate,  how- 
ever, of  2-3  for  o-  Sagittarii  is  about  right. 
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No.  563.  6  Sebpentis. — 4  m.  Sufi;  4-3  Heis  and  Argelander; 
3*9  Gould  (at  Albany) ;  and  4*2  at  Cordoba.  Smyth  says,  **  There  is 
much  uncertainty  as  to  its  magnitude.  Ptolemy  ranked  it  8  in  bright- 
ness, and  was  followed  by  XJlugh  Beigh,  Lacaille,  and  Figott ;  Tycho 
Brahe^  Hevelius,  Bayer,  Flamsteed,  Bradley,  and  De  Zach  made  it  of 
the  3rd  magnitude ;  Fiazzi  and  myself  saw  it  constantly  4^ ;  and 
Montanari  found  it  of  the  5th.  It  must  therefore  be  variable,  and 
should  be  carefully  watched."  In  the  Phil.  Trans,  for  1786,  Figott 
remarks,  with  reference  to  this  star,  ''  Montanari  says  he  saw  this  star 
of  the  5th  magnitude,  and  that  the  next  year  it  grew  bigger.  I 
examined  it  frequently  in  1783,  1784,  and  1785,  and  found  it  always 
less  than  8  Aquilce,  equal  to  fi  Aquilse  and  F.  Ophiueii ;  4th  magni- 
tude." The  Cordoba  estimates  vary  from  4*1  to  4*6,  and  Dr.  Gould 
thinks  there  are  strong  indications  of  variability  in  one  of  the  com- 
ponents {U,  A,j  p.  322).  (Franks  4J  and  5,  July  29,  1877) ;  3*91  and 
4-23  Fritchard  (1882-472);  408H.F. 

Gould  gives  the  magnitudes  of  the  components  as  4' 5  and  4*7  ;  but 
on  one  occasion  at  Harvard  College  a  difference  of  1*4  m.  was  noted 
(Observatory y  April,  1883). 

August  22,  1876,  I  found  6  Serpentis  slightly  less  than  17  Serpen- 
tis ;  October  21,  1876,  $  Serpentis  considerably  less  than  h  AquUffi, 
and  but  little  superior  to  c  Aquilae. 

Ko.  564.  11  Aquiue. — 5  m.  Lalande;  6^-  Bessel ;  5*3  D.M.  ; 
5*0  Argelander  and  Heis ;  5*3  Gould  (at  Albany) ;  and  5*8  at  Cordoba. 
Sir  W.  Herschel  gives  11  ,  10  and  18711>  10.  Gould  suspects 
variation,  although  he  includes  the  star  in  his  "  Standards  of  Magni- 
tude "  (  U,  A.,  p.  32). 

In  August,  1875,  I  estimated  this  star  half  a  magnitude  brighter 
than  10  Aquilse ;  September  14,  1883,  11  at  least  one  magnitude 
brighter  than  10;  November  17,  1883,  11  about  one  magnitude 
brighter  than  10,  and  four  steps  less  than  18  AquilsB.  These  observa- 
tions, compared  with  Sir  W.  Herschel' s,  would  seem  to  point  to  10 
Aquilse  as  the  variable. 

No.  565.  €  Aqutl^. — 3  m.  Tycho  Brahe ;  4  Hevelius ;  4  and  3^ 
Lalande;  4  Hanling;  3*77  Sir  J.  Herschel;  4  Heis;  386  Fritchard 
(1882"583).  Suspected  of  variation  by  Sir  W.  Herschel,  who  says 
{Phil  Trans.,  1796),  *'  13  Aquarii  (c)  September  3,  1784.  It  is  not 
much  larger  than  either  11,  18,  or  19,  so  that  we  may  be  pretty 
certain  it  must  have  lost  some  of  its  lustre  since  the  time  of  Flamsteed. 
In  his  observations  it  is  marked  4  m."  June  20,  1879,  Franks  found 
it  nearly  two  magnitudes  less  than  ^  Aquilse,  and  equal  to  111  Hercu- 
lis  ;  September  12,  1879,  c  a  little  brighter  than  110  and  111  Herculis; 
"  certainly  brighter  than  on  June  20  "  {private  Utter).  In  August, 
1875,  I  found  c  about  4^^  m.,  and  very  little,  if  anything,  brighter 
than  111  Herculis.     410  and  4-3  H.F. 
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Fo.  666.  12  AQunjE.— 4m.  Lalande  (85482-4);  5  Harding;  5-4 
Argelander;  4-5  Heis;  3*8  Gould.  M.  GK>tijon  snspected  Tariability 
in  this  star  (Comptea  Rendm,  vol.  xxvii.,  p.  Ill),  and  says,  '*F1. 
(1690)  called  it  6  m.;  Bradley  (1750-1762)  5-6  m.;  ...  Lalande  1794 
to  1796,  4m.;  Piazzi  8  times  5-6."  Gould  says,  "It  may  be  a  vari- 
able of  long  period  "  (  U.  A.,  p.  95). 

August,  1875,  I  found  12  distinctly  brighter  than  9,  and  about 
s  6  Aquilee. 

Franks  rated  it  4im.,  and  "lucid  yellow,"  July  27,  1877.  Sir 
W.  Herschel  gives  1,  12  and  6-12,  9.     Pritchard,  401  (1882-583). 

No.  567.  X  Ltr£. — 6  m.  Lalande;  5*8  Argelander;  5-6  Heis; 
4*5  Birmingham  (JNovember  1,  1876),  who  suspects  variation. 

April  6,  1884.  I  found  X  2  steps  less  than  17  Lyrse,  but  brighter 
than  LL  35045. 

No.  568.  Birmingham  483  Aqtjil2B. — ^7J  Lalande  (35611);  75 
Bessel;  7*5  Birmingham,  September  16,  1876.  Included  by  Schon- 
feld  in  his  provisional  list.  He  says,  "  Schmidt  fand  diesen  sehr 
rothen  Stem,  October,  1872,  langsam  abnehmend.  A.N.  80.  1912, 
vergl.  auch  80.  1905." 

No.  569.  Y  8122  SAoixTAKn. — With  reference  to  this  star,  Gould 
aaySy  **  I  have  small  doubt  of  the  variability  of  this  star,  for  which  the 
estimates  of  magnitude  vary  from  6*3  to  7*0.  Yamall  noted  it  in  1866 
as  6-0,  June  11,  and  7*0  August  15.  It  does  not  occur  in  Argelander's 
zones." 

No.  570.  18  AQuiLiE.— 5  and  6  Lalande  (35789-90);  5  Bessel; 
5*2  in  DM;  5  Argelander,  Heis,  and  Gould;  5*6  at  Cordoba.  Gould 
suspects  variation,  althou<;h  he  includes  it  in  his  ''  Standards  of  Magni- 
tudes "  ( U,  A,,  p.  32).  Sir  W.  Herschel  gives  18^11.  September  23, 
1879,  I  found  18  =  31  Aquilae;  November  17,  1883,  18  about  four 
steps  brighter  than  10  Aquilffi.     5*06  H.P. 


No.  571.  IT  Saoittaeh. — 4  m.  Ptolemy ;  4-3  Sufi ;  4  TJlugh  Beigh, 
Tycho  Brahe,  Hovelius,  and  Lalande ;  4^  m.  Piazzi,  Taylor  and 
Maclear;  5-6  and  4  d'Agelet;  3  m.  Argelander  and  Heis.  The  Cor- 
doba estimatt's  vary  from  2*7  to  3*2,  and  Dr.  Gould  considers  that  the 
star  has  either  increased  since  the  time  of  the  ancient  observations,  or 
is  "  subject  to  fluctuations  of  a  very  long  period."     3*11  H.P. 

No.  572.  Birmingham  487  VuLPECULiB  =  Lalande  35928  (6  and  7). — 
7  m.  Bessel.    Birmingham's  estimates  of  magnitude  vary  from  6  to  7'5. 

No.  573.  P.  XIX.  13  Ltr^.— A  quadruple  star,  8,  11,  95,  12  :  337°, 
350° :  18"-5,  74"-8  (9*5,  12  :  294° :  5").  Webb  says,  ^'  12  var  (?)  should 
be  watched;  Hunt  nearly  equal,  1868 ;  Sadler  0-5  less  than  8*5,  1874." 


388  Proceedings  of  the  Royal  IrUh  Academy, 

No.  574.  Lalaitbe  36099  AauiUB. — 6^  m.  Lalande ;  7^  Beseel ;  6-0 
in  DM;  6  Heis;  and  6'4  to  6*7  at  Cordoba.  Suspected  variable  by 
Gk>uld,  although  included  in  his  ''Standards  of  Magnitude"  (£71  A.y 
p.  323). 

Ko.  575.  53  Dbacoios. — 5  m.  Groombridge ;  5  Harding ;  6-5  Heis  ; 
Sir  W.  Herschel  gives  the  sequence  47-54,  53.  5  m.  Franks,  Sep- 
tember 4,  1877  {private  letter). 

December  13,  1876.  I  found  53  slightly  brighter  than  54  (5-^ 
Heis). 

May,  1877.     53  a  little  less  than  54,  and  about  =51. 

June  12,  1877.     53  about  ^  magnitude  less  than  54. 

April  9,  1883.     53  one  step  brighter  than  54,  but  less  than  o  (47). 

March  7,  1884.     53  one  step  less  than  54,  and  about  5 '2  m. 

No.  576.    43  {d)  SAOinARn. — 6  and  8  m.  Lalande;    4  Harding; 

5  Argelander  and  Heis;  5*6  Gould  (**red");  5  Franks,  August  16, 
1877  {privaU  letter);  5  Cape  Catalogue  (1878-75).  490  H.P.  My 
observutions  are : — 

June,  1875.  About  6  m. ;  much  fainter  than  p*,  but  brighter  than 
p',  and  a  7  m.  star/. 

November,  1875.     Rather  brighter ;  about  5^  m. 
October,  1876.     A  little  less  than  v  (4*9  Gould). 

No.  577.  24  AftuiLiB.— 6  m.  Lalande  (36326) ;  6-7  Heis ;  6-8  Gould. 
Sir  W.  Herschel' B  estimates  of  magnitudes  make  it  equal  to  27  Aquilss 
(6-5  Heis).  Franks  "components  separately  7,  7,  August  29,  1877" 
(private  letter), 

August,  1875.     Both  stars  6^  or  7  m. 

September  23,  1879.  24  Aquilse,  6*8  m. ;  one  magnitude  less  than 
23  or  27. 

September  18,  1881.  About  7  m.;  at  least  one  magnitude  lesa 
than  23  or  27. 

No.  578.  BiRHiNOHAM  492  Ctoni. — 7  m.  Buckingham.  Birmingham 
says,  **  The  position  closely  agrees  with  Arg.  +  26,  3529;  9  mag.     If  ' 
it  is  the  same  star  it  must  be  variable." 

No.  579.  6624  B.A.C.  Ltr^.  Not  in  Heii^  Catahgae;  7^  Franks. 
It  seems  to  be  Lalande  (36503  (6|^m.) ;  7  m.  Harding. 

No.  580.  x*  SAorrrARn  (49  Fl.). — 6m.  Lalande;  6  Harding;  6-7 
Heis.  Not  in  Argelander's  Uranometriu  or  Zones ;  6  Bchrmunn ;  sus- 
pected variable  by  Gould,  from  estimates  at  Cordoba,  which  vary  from 
5-6  to  6-2. 

No.  581.  31  (^)  AanLfi. — 5^,  7^^ Lalande ;  5  Harding;  6  Kumker; 

6  Piazzi ;  5-6  Heis ;  5  m.  in  Catalogue  of  Berlin  Academy  Charley  5-4 
and  5*6  Gould.     Sir  W.  Herschel  found  31  the  least  perceptible  diffe- 
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lence  brighter  than  28  Aquils.  Piazzi  says,  with  rcfcrenco  to  31, 
"Seqnitur  alia  7  mag.  4*  ad  Boream,"  5  Franks,  August  29,  1877 
(private  letter).     My  observations  are  : — 

August,  1875.     31  very  slightly  brighter  than  cd*. 
October,  1876.     Slightly  less  than  w*. 
August  1,  1877.     31  slightly  brighter  than  o>^ 
April  24,  1878.     31  equal  to  o)\  but  brighter  than  28  and  <i>'. 
September  23,  1879.    31  slightly  brighter  than  o>^ ;  about  ^  a  mag. 
brighter  than  28 ;  31  about  =  18.     31  is  5*30  and  5*5  H.F. 

No.  582.  Lalakds  36606  SA&irrABn. — Bated  8  m.  by  Lalande  and 
Piazzi;  6*5  m.  by  Argelander,  October  17,  1852.  In  tiie  summer  of 
1851  it  was  seen  about  9  m.  (Nature,  January  10,  1878).  It  is  8  m. 
in  ffarding^e  Atlas,     It  is  not  in  the  Uranometria  Argentina. 

No.  583.  BiBMiNGHAM  498  Aquiub  (  =  Arg.  1°  4004). — 8-5  Bir- 
nringham,  1876,  August  10.     "  Variable  (?) " 

No.  584.  Lalakde  36781  Amvilm, — ^Rated  7  m.  by  Hencke ;  7  Bes- 
sel ;  6'0  DM ;  6  Argelander  and  Heis ;  and  6*6  at  Cordoba.  Gould 
raspects  variation,  although  it  is  included  among  his  Standard  of 
Magnitudes''  (U.  A.,  p.  33). 

No.  585.  a  VuLPEcuiJE. — 4J  and  5  Lalande ;  4-5  Heis ;  5  Franks 
(1877);  4-58  Pritchard  (1882-604). 

No.  586.  Lalande  36863  AquhuB. — 7  m.  Lalande.  Gould's  estimates 
vary  from  6*3  to  7'2.  It  is  49  Heis  Aquilee  (6-7).  Not  in  Argelan- 
der* e  Uranometria.  It  seems  to  be  identical  with  the  double  star  P 
xix.  144  =  2  2532 ;  7,  11  :  4^-9  :  37"  (1838),  respecting  which  Smyth 
says  (Bedford  Catalogue,  p.  449),  **  A  and  B  point  nearly  upon  a  9th 
magnitude  star  in  the  n/ quadrant."  Knott  in  1862  failed  to  see  this 
9th  magnitude. 

July  4, 1877,  I  found  LL  36863  less  than  LL  36890,  which  lies  32' 
to  the  north  of  it. 

No.  587.  36  (e)  Aquiljs  (=  Birmingham  500). — 5,  5 J  and  6  La- 
lande ;  7  Lamont;  6  Bessel;  5'5  Schjellerup  ;  5-6  Heis;  o*6  Gould. 
Sir  W.  Herschel  found  36,  42  and  36-45.  Birmingham's  estimates 
are:— 7  m.  April  18,  1873:  6  m.  July  14,  1876.  Webb  5  m.  1873, 
September  26;  Burton  6-5,  1876,  July  22;  7-5  July  24,  1876.  My 
observations  are  : — August,  1875,  6  m. ;  October,  1876,  and  August  1, 
1877,  6  ra. ;  September  33,  1879,  red  with  binocular,  and  5*5  m. ; 
September  18,  1881.  5'5  m. 

No.  588.  BiRicnfGHAM  502  Dkacowis  =  Lalande  37241  (7*5).— 6*5 
Argelander ;  8  m.  Fedorenki.  Birmingham's  observations,  6  to  6*5, 
1872  to  1876 ;  9  m.  Burton,  1876,  July  19. 

March  4,  1884,  I  estimated  it  7  m.  -more  than  a  magnitude  less 
than  59,  but  one  step  brighter  than  56  Draconis. 
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No.  689.  p  CTOia.— 3-4  Sufi ;  3  TJlngh  Beigh,  Tycho  Bni]i6,  and 
Hevelius;  3^  Lalande;  3*33  Sir  J.  Herschel  {Cape  Obs.,  p.  440); 
3  m.  Keis  ;  302  Pritchard  (1882*455).  Klein  states  that  from  obser- 
vations in  1862  and  1863  he  found  variation  from  3*3  to  3'9  m.  Webb 
also  suspects  variation.  Espin  thinks  that  p  probably  belongs  to  a  dis- 
tinct class  of  variables,  like  63  Cygni,  and  that  its  period  may  be  one  of 
several  years.  Sir  W.  Herschel  gives  the  sequences  53  (c),  6  ()8), 
18  (8)     18 ;  6     53  T  6  and  6  —  ,  14  Lyrae.     2-99  and  3*2  H.P. 

No.  590.  D.M.  17^  3997.— Not  given  by  Lalande  or  Harding. 
Bated  6,  6  and  6*5  by  d'Agelet,  1783,  July  26,  27,  and  29;  but  only 
9'4  m.  in  the  Dwehmusterung  {Naturs,  December  22,  1881). 

No.  591.  /A  Aquils. — 6  m.  Sufi ;  4^  Lalande ;  5-4  Argelander  and 
Heis ;  4*4  Johnson ;  4*8  DM  ;  4  m  Franks,  August  29,  1877.  Sir  W. 
Herschel  gives  the  sequences  41  (i)  -  38  (ft).  44  (<r)  38,  32  (v)  38  9 
59  (f)  and  67  (p)  ;  38.  506  Pritchard  (1882*586).  Dr.  Gould  sayfl 
it  ''has  shown  marked  indications  of  variability 'both  at  Albany  and 
Cordoba"  {U.A.,  p.  323). 

No.  592.  t  Aqttila. — This  has  been  suspected  of  variation  for  some 
years.  It  was  rated  4-5  by  Sufi;  3J-,  4  by  Lalande;  4^-,  6  by 
d'Agelet ;  5  m.  Harding  and  Piazzi  ;  4*2  Argelander ;  4-5  Heis,  and 
4*6  by  Gould.  Sir  W.  Herschel  found  17  -  i  -  /x  and  i  -  v  and  1 1  71 ; 
4*52  Pritchard  (1882*586).  Dr.  Gould  says  the  Cordoba  observations 
"  give  reason  to  suspect  some  fluctuations  "  (  U.  A.,  p.  324).  My  ob- 
servations are  : — August  1875,  4^  m. — brighter  than  v  ;  October  1876, 
brighter  than  v,  but  slightly  less  than  12  Aquils ;  August  4,  1877, 
same  as  last;  September  23,  1879,  t  considerably  brighter  than  v, 
nearly  1  magnitude;  September  18,  1881,  t  considerably  brighter 
than  V.     3*89  H.P. 

No.  593.  Stbuvb  2545  Aquilje  =  Lalandb  37207. — A  double  star, 
6*2,  8*1  :  318°*5  :  3"*5.  A  third  star  170^±  :  20",  discovered  by  Mit- 
chell in  1846,  was  rated  11  m.  by  Mitchell  and  Dawes,  but  only 
15  m.  by  Knott. 

No.  594.  <r  Dkaconis. — 5-4  Sufi  ;  5-6  Argelander  and  Heis  ;  4  m. 
Groombridge.  Sir  W.  Herschel  gives  ir  -  <r  - ,  55  and  f),  <r.  5  m. 
Franks,  September  11,  1877  {private  letter).     4*74  H.P. 

December  13,  1876,  about  equal  to  t  Draconis. 
June  12,  1877,  distinctly  less  than  r,  and  about  =  v  Draconis. 
April  9,  1883.     o-  three  steps  less  than  r,  but  two  steps  brighter 
than  V,  or  magnitude  4*9. 

March  4,  1884.     o-  one  step  less  than  r,  or  4*7. 
April  2,  1884.     <r  a  mean  between  r  and  v,  or  4*8. 

No.  595.  6728  B.A.C.  Ctoni.— 7  m.  Lalande  (37313).  Not  in 
SM  Catalogue  \  6^m.  Pranks,  1877. 
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No.  596.  X  Aqitilb. — 5  and  5}  Lalande;  6  m.  Bessel;  5*7  D.M. ; 
6  Argelander;  6-5  Heis;  5*7  Gould  at  Albany,  and  5*8  at  Cordoba. 
Sir  W.  Herschel  gives  47  (x) .  52  (ir),  and  47,  46.  Dr.  Gould  suspects 
yariation,  although  he  includes  it  in  his  ''Standards  of  Magnitude" 
( U.  A,,  p.  33).     6*40  and  5*8  H.P. 

August,  1875,  I  found  x  =  ^t  Aquilse. 
October,  1876,  a  little  brighter  than  tj/. 

November  17,  1883,  x  three  steps  brighter  than  tt,  and  four  steps 
brighter  than  ^. 

No.  597.  BiRiONeHAM  510  Aquila  =  Lalande  37504  (7j^m.). — 
9m.  Bessel;  8m.  Sehjellerup;  8*5  Wolfers;  7m.  Birmingham,  Sep- 
tember 23,  1874;  9  m.  Webb,  September  25,  1873. 

No.  598.  D.M.  41°,  3469  Cxoia  (=  Lalande  37619-20).— 6  m.  La- 
lande and  Harding.  Suspected  variable  by  Peirce,  who  says  {Harvard 
CoUege  Annah^  vol.  ix.),  ''Although  I  make  this  star  5*6,  and  the  D.M. 
marks  it  5*8,  it  is  omitted  by  both  Argelander  and  Heis,  and  its  varia- 
bility is  highly  probable.  When  I  first  observed  it,  it  seemed  brighter 
than  14  Cygni,  but  I  think  its  light  afterwards  diminished." 

November  25,  1878,  I  found  it  about  half  a  magnitude  less  than  14» 
but  slightly  brighter  than  a  star  n.f,  14. 

October  5,  1879,  rather  more  than  half  a  magnitude  less  than  14. 

November  12,  1882,  much  less  than  14,  but  two  steps  brighter  than 
the  star  n./.  14. 

No.  599.  Lalande  37621  Otoki. — 6  m.  and  7  m.  Lalande  ;  6  Hard- 
ing, suspected  variable  by  Hcrr  Kohl  of  Copenhagen,  in  March  and 
April,  1878,  when  he  found  it  a  whole  magnitude  fainter  than  a  star 
to  the  south  of  it.  **  Formerly  he  had  observed  them  to  be  equal,  and 
they  are  so  given  by  Argelander."  The  southern  star  seems  to  be 
Lalande  37584-5  (5^  and  6),  6  m.  Harding. 

April  30,  1883, 1  found  the  star  more  than  half  a  magnitude  fainter 
than  the  star  to  the  south.  If  it  ever  equalled  this  star  in  its  present 
brightness,  it  must  certainly  be  variable. 

August  30,  1883,  about  the  same  magnitude. 

October  14,  1883,  one  magnitude  at  least  less  than  the  star  s  of  it. 

October  19,  1883,  at  least  one  magnitude  less  than  the  star  »  of  it. 

No.  600.  P.  XIX.  276  Cyoni.— A  double  star,  8,  85 :  126°-5  :  15". 
Dembowski  considered  the  components  variable. 

No.  601.  BiBMiKOHAM  514  Ctoiq. — Observed  by  Birmingham  as 
10  m.  and  red,  August  19,  1870.  This  observation  was  confirmed  by 
Webb,  September  1,  1870,  but  the  star  was  not  seen  subsequently. 

No.  602.  V  Aquils. — 7  m.  Bessel ;  5*8  D.  M. ;  6,  Argelander  and 
Heis ;  6-1  Oould  (at  Albany),  and  6*6  at  Cordoba.     Suspected  variable 
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by  Gould,  although  it  is  included  in  his  list  of  ''  Standards  of  Magni- 
tude" {U.  A.,  p.  33).  Sir  W.  Herschel  gives  47  (x)  •62(«-)  -61(4^). 
In  August,  1875,  I  found  v  slightly  fainter  than  o  Aquike. 

No.  603.  e  Pavowis. — 4  m.  Lacaille ;  4-3  Behrmann  ;  4-33  Sir  J. 
Herschel  {Cape  Ohs,,  p.  344);  4  m.  Cape  Catalogue  (1874*69).  The 
estimates  of  magnitude  at  Coitloba  vary  from  3*6  to  4*2,  and  Dr.  Gould 
says  it  '^  is  of  a  remarkably  blue  colour." 

No.  604.  Lalaitde  37868  YTTLPScnLuB. — 5  m.  Lalande;  5*7D.  M.; 
5-6  Heis;  not  in  Argelander's  Uranomeiria.  According  to  Schmidt 
(A.  N.  2219),  it  is  Bessel  Weisse,  1501,  7  m. ;  early  in  September, 
1878,  he  estimated  it  6*75,  and  says  its  visibility  is  difficult  owing  to 
its  being  in  the  neighbourhood  of  another  5  m.  star  (13  Yulpeculse). 
It  is  6  m.  in  Harding* »  Atlae,  On  October  6,  1879,  I  found  this  stu- 
less  than  12  YulpeculsB  (6-5  Heis),  and  about  equal  to  14  Yulpeculee, 
or  about  6  m. ;  slightly  less  than  a  star  «./. 

No.  605.  9  Sagittje. — 6  m.  Lalande  (37856) ;  6-7  Heis ;  not  in 
Argelander's  Uranomeiria.     Sir  W.  Herschel  gives  8  ({)  -  9. 

No.  606.  c  Dracokis. — 4-3  Sufi  ;  4  Argelander ;  4-3  Heis ;  4  m. 
Franks  (>  tt),  September  11,  1877  {private  letter)  \  3*72  Fritchaid 
(1882*371).  A  probable  variable.  From  observations  in  1882-83, 
Gemmill  infers  a  probable  period  of  68  days  ±,  with  a  maximum  about 
end  of  March,  1883.  His  estimates  of  magnitude  vary  from  3*8  to  4*8. 
It  is  a  double  star  (5*5,  9*5  :  361^*4  :  2"'9),  and  the  companion  has  also 
been  suspected  of  variation. 

December  13,  1876,  I  found  it  a  little  brighter  than  ir  (5  m.  Heis). 

April  9,  1883,  c  one  step  less  than  x»  and  more  than  half  a  magni- 
tude brighter  than  ir,  or  about  4*0  m. 

March  4,  1883,  c  =  x  Draconis,  or  3*9;  March  18,  one  step  less 
than  X  or  4*0  ;  April  2,  1884,  two  steps  less  than  x  or  4*1. 

No.  607.  P  AaunJB. — 3  m.  Ptolemy;  3-4  Sufi;  3  Lalande; 
4  Hevelius  and  Harding,  Argelander  and  Heis.  Sir  W.  Herschel  gives 
^,  ^,  17;  3*92  Sir  J.  Herschel ;  3*9  Gould ;  3 J  Franks,  Aug.  29,  1877  ; 
3*67  Pritchard  ( 1 882*589).  Smyth  says  {Bedford  Catalogue,  p.  464)  :— 
'^  It  is  not  now  so  bright  as  y  or  S,  which  could  not  have  been  the  case 
in  Bayer's  time.  Ptolemy  marked  it  y  in  brightness,  as  did  also  Ulugh 
Bcigh,  Tycho  Brahe,  Bradley  and  Lacaille;  Flamsteed,  Piazzi  and 
Zuch  rate  it  3^ ;  but  Hevelius  could  enter  it  no  larger  than  the  4th 
magnitude."     395  H.P. 

No.  608.  10  Saoitt^. — 6  m.  Lalande  (38016);  6-5  Heis;  6  m. 
Franks,  Aug.  30,  1877.     Sir  W.  Herschel  gives  11,  10*15. 

Oct.  7,  1879.  I  found  10  about  half  a  magnitude  less  than  11 
Sagittaj  (Heis  6  m),  or  6*5  m. 

Nov.  2,  1879.  10  two  steps  less  than  11,  or  6-2  m. ;  Nov.  2, 1882, 
€•2. 
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No.  609.  lyCTGin. — 4-3  Ptolemy;  6  m.  Sufi;  6  m.  Flamsteed;  5 
and  4  Lalande  (38092-3) ;  6  Flamsteed ;  6-7  m.  Piazzi ;  3  m.  Bessel 
(Sept.  8,  1828);  4-5  Argelander  and  Heis;  4-5  Houzeau;  4j^ 
Franks,  Aug.  31,  1877  (**  very  bright  for  its  magnitude");  4-10 
Pritchard  (1882*430).  These  estimates  of  magnitudes  would  seem  to 
imply  variation  of  light.  Sir  J.  Herschel  drew  attention  to  its  pro- 
bable variabilitv  in  1842  (see  Nature,  Aug.  12,  1880).  Sir  W.  Her- 
«chel  gives  21  (17)  -41  and  21- -17. 

Nov.  9,  1876.     I  found  17  =  41  Cygni. 

Aug.  1,  1877.     17  very  slightly  less  than  41  Cygni. 

April  19,  1878.    Brighter  than  17  and  28. 

No.  610.  62  (c)  SAorrrABn.— 5i  Lacaille  (8315);  5  Harding;  6 
Heis.  The  Cordoba  estimates  vary  from  4*6  to  5*3,  but  are  doubthil 
according  to  Gould  on  account  of  the  possible  variability  of  the  com- 
parison stars  CD  and  h  Sagittarii  ( U.  A.  p.  291). 

No.  611.  Lalande  38405-7  and  38409  AairiLiE.— Bated  6  m.  by 
Lalande,  July  15,  1794  ;  7  m.,  Aug.  15,  1794 ;  8  m.,  Aug.  20,  1794 ; 
and  7^  m.,  Aug.  30,  1795  ;  6  m.  Harding ;  8  m.  Bessel ;  7  m.  Berlin 
Academy  Charts ;  6-7  Heis  and  Houzeau.  It  is  not  in  Argelander's 
Uranometria.  It  was  estimated  7*1  at  Cordoba  {U.  Argentina^  p.  324 
<LL  38409)  ).     About  20'  n  of  and  a  little  i^  is  Lalande  38388-90. 

Aug.  31,  1877.  I  found  it  less  than  LL  38388  ;  also  less  than 
LL  38214-15,  but  brighter  than  an  8  m.  star  wp  (LL  38342-4). 

No.  612.  27  {h')  Cygni.— 6^  Lalande  (38541);  6  Harding;  6-5 
Heis;  6  m.  Franks,  Sept.  21,  1877.     Sir  W.  Herschel  gives  36-27. 

No.  613.  Lalande  38506  AduiLis. — 6  and  ^i  Lalande;  7  Bessel; 
6  m.  Argelander  and  Heis,  but  estimated  only  6*6  at  Cordoba.  Gould 
suspects  variation,  although  the  star  is  included  in  his  list  of  ''  Stan- 
dards of  Magnitude  "  (  U,  A,  p.  33). 

No.  614.  66  Aquilb. — 6  m.  Lalande;  5  Harding;  6-7  Heis; 
Sir  W.  Herschel  gives  the  sequences  42-66,  64,  and  66*62.  6  m. 
Franks  (rather  >  64),  Sept.  12,  1877;  5*8  Gould,  who  calls  it 
red.  In  October,  1874,  I  found  this  star  about  b^  m.,  and  slighly 
brighter  than  62,  which  is  rated  6  m.  by  Heis  (6*1  Gould). 

Oct.,  1876.     About  the  same  relative  brightness. 
Aug.   1,    1877.      66  =  62,  but  distinctly  brighter  than  64  (6*7 
Gould). 

No.  615.  Lacaille  8381  Sagittarii  (=  LL  38711). — 6  m.  Lacaille 
and  Lalande ;  6  Heis ;  6-5  Behrmann  ;  variously  rated  from  4^  to  6 
by  Argelander ;  6  m.  Cape  Catalogue  (1878*61).  The  Cordoba  esti- 
mates vary  from  6  to  6*3. 
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No.  616.  Lacahxb  8386  SAoiTTABn. — 7  m.  Lacaille.  According 
to  Dr.  Gould,  the  Cordoba  observations  of  this  star  are  very  discordant, 
*'  varying  through  six-tenths  of  a  unit,  and  strongly  suggesting  varia^ 
biHty  in  its  light." 

No.  617.  Stab  near  CABRnraTOK  3082. — ^Rated  9-10  by  Argelander, 
but  estiroated  only  11*2  m.  by  me,  March  15,  1880.  It  lies  closely 
north  of  Carrington  3082  (8*3  m.).  This  latter  star  is  the  nearest 
conBpicuouB  star  south  of  the  variable  B  Cephei.  The  place  given  in 
the  catalogue  is  only  approximate,  but  the  small  star  in  question  will 
be  readily  found  from  the  above  description. 

No.  618.  Carbinoton  3106  Ubsjb  Minoris. — 8*8  m.  Carrington.  It 
lies  s.f,  Carrington  3082  (referred  to  in  the  last  note).  It  is  9*4  m.  in 
Johnson^s  Catalogue  (No.  140),  {RadcUffe  Ohs.  vol.  xv.),  where  Car- 
rington 3082  is  rated  8*4 ;  but  he  says  that  in  Feb.,  1856,  it  was 
^*  certainly  a  magnitude  brighter  than  No.  137  (Carrington  3082),  and 
not  under  7*5." 

Sept.  13,  1879.     I  found  this  star  about  0*4  m.  less  than  Carring- 
ton 3082,  or  about  8'7  (3-inch  refractor). 
March  15,  1880.     I  estimated  it  8*8  m. 
March  30,  1881.     Estimated  8*7  m. 

No.  619.  V.  Capricobni. — l^m,  Lalande  (38839)  ;  7  m.  Harding  ; 
7  m.  Argelander ;  6^^  m.  Sir  J.  Herschel,  who  sjiys  : — "  A  fine  ruby 
star.  This  is  the  finest  of  my  ruby  stars."  6  m.  Webb,  Sept.  3,  1873; 
7*6  Birmingham.  In  July,  1875,  with  3-inch  n'fractor,  I  found  the 
star  only  8i  or  9  m.,  and  fiery  red;  Nov.,  1876,  8Jm,  and  much 
fainter  than  a  7  m.  star  n.f.  4  Capricomi,  colour  fiery  red,  3-inch 
refractor,  visible  with  binocular;  2nd  Aug.,  1877,  about  the  same 
magnitude.  Sccchi  also  suspected  variation;  and  he  estimated  the 
star  at  7*5,  July  15,  1868,  deep  red;  7  m.  Sept.,  1869. 

No.  620.  -  7001  B.A.C.  Cygni.— 6  m.  B.A.C.  Not  in  Eeis'  Cata- 
logue,    7  m.  Franks,  1877. 

No.  621.  a  Pavonis. — IJm.  Lacaille;  2m.  Bchrmann;  2*33,  Sir 
J.  Herschel,  who  says  "Variable  (?)  "  his  estimates  of  magnitude  vary 
from  1*99  to  2*55.  It  is  2  m.  in  the  Cape  Catalogue  (1875*65),  and 
2*1  in  the  Uranometria  Argentina, 

No.  622.  Lalande  39222  Aquils. — 5  and  6^  Lalande ;  7^  Hazzi ; 
6  m.  Argelander  and  Heis;  6*5  in  B.M* ;  6*0  Qould  (at  Albany).  The 
Cordoba  estimates  vary  from  5*8  to  6*4. 

No.  623.  BiBHiNGHAM  558  Delphini.  —  7,6  and  6^  Lalande, 
Birmingham's  estimates  of  magnitude  (1872-1876)  vary  from  6  m.  to 
invisibility.  He  says  '^  the  star  is  certainly  variable.''  The  Cordoba 
estimates  are  6*4,  6*6,  and  6*7.     Lynn  states  that  he  observed  this  on 
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October  16,  and  October  29,  1872,  and  on  the  latter  date  it  was  nearly 
2  magnitudes  fainter  than  on  the  16th.  Schonfeld  includes  the  sts^ 
in  his  proTisionial  list,  and  says,  "  Die  Yerandelichkeit  ist  wesentlich 
aus  den  Grossenschatzungen  der  Cataloge  geschlossen,  vielleicht  auch 
in  Birmingham's  eigenen  Beobachtungen  ausgesprochen.  Seit  April 
21, 1874,  hat  sich  der  Stem  hochstens  um  ein  paar  Stufen  verandert." 

October  7,  1879,  I  found  this  star  about  6*3  m.  slightly  less  than 
1  Delphini ;  November  10,  1879,  same  brightness  6*3. 

No.  624.  IT  Capbicobni. — 5^  and  6  m.  Lalande;  5  Heis;  4-5 
Houzeau  (1875*36) ;  5*5  Gould.  Sir  W.  Herschel  gives  p  ,  ?r  ,  o  and 
T  ,  o-  and  V  ,  16  (v).     522  H-P- 

October  18,  1876,  I  found  v  very  slightly  less  than  p  Capricomi 
(5-6  Heis). 

August  2,  1877,  ir=o  (5-6  Heis),  and  about  i  mag.  less  than  p. 
Franks  tt  =  6Jm.  (<p),  September  12,  1877  {prwaU  letter). 

No.  625.  -  Capkicohki. — Not  in  Lalande^ s  Catalogue,  or  Harding' » 
Atlas.     Yariously  estimated  at  Cordoba  from  6*8  to  8^. 

No.  626.  p  Pavonis. — 3^^,  and  6  Lacaille ;  5  J  Ellery  ;  5  Behrmann; 
49  Gould,  who  suspects  variation  from  4*7  to  5*3  ;  5  m.  in  the  Cape 
Catalogue  (1875'68). 

No.  627.  6  Cephei. — 4  m.  Ptolemy  and  Sufi ;  5  m.  Harding ;  4 
Heis;  5  Pranks,  October  3,  1877.  Sir  W.  Herschel  3(1/)-,  2(6). 
4  24  Pritchard  (1883011).     4-33  H.P. 

No.  628.  CD?  Ctoni. — 5  Harding;  6-5  Heis;  5-53  Peirce.  Called 
^  by  Heis  (  =  7091  B.A.C.)  6  m.  Pranks  and  =  co\  Schmidt  calls  it 
"deep  golden  yellow;"  Smyth,  *' pale  red,"  and  Sadler,  ** yellowish 
red." 

December,  1876, 1  found  a?  reddish,  and  slightly  brighter  than  cu' ; 
May  21,  1883,  a?  three  steps  brighter  than  cu^ 

No.  629.  i/Delphhti. — 6  m.  Sufi,  Lalande  and  Harding ;  6-5  Arge- 
lander  and  Heis;  5*9  and  5*8  Gould  {U.  A,,  p.  34).  It  is  considered 
to  be  slightly  variable  by  Pranks,  being  sometimes  equal  to  t  Delphini, 
and  sometimes  decidedly  inferior  (JEnglish  Mechaniej  August  30,  1878). 
Sir  W.  Herschel  gives  5  (t)  .  3  (17) ,  8  {$).     5*18  and  5*4  H.P. 

No.  630.-  47  Croia.— 6  m.  Sufi ;  5  and  4i  Lalande  r39721-2) ;  5-6 
Heis;  5  Pranks  (  =  39),  September  21,  1877  {private  letter)  \  Sir  W. 
Herschel  gives  47-39.  Webb  calls  it  orange;  Birmingham,  1876, 
**  beautiful  light  orange,"  5  m.     My  observations  are  : 

November,  1865,  I  found  47  very  slightly  less  than  \  (5-4  Heis). 

August  1,  1877,  a  little  less  than  X. 

November  24,  1878,  a  little  less  than  X,  or  about  5  m. 

October  6,  1879,  about  5  m. 

November  6,  1882,  47  =  X,  or  about  4*7,  and  reddish,  with  binocular. 
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No.  631.  P.  XX.  257  D&aookis. — This  seems  to  be  No.  212  of  Dnico 
in  Heis^  Catalogue ^  where  it  is  rated  6  m.,  and  identified  with  7124 
B.A.C.  Not  in  Argelander's  Uranometria.  6  m.  in  Marding^s  Atlas  ; 
rated  6^  m.  by  Franks,  1877,  and^P.  xx.  265,  and  suspected  of 
variation.  March  4,  1884,  I  estimated  it  6*2 — ^four  steps  less  than  i//* 
Draconis,  and  much  less  than  73.    6'50  and  6-2  H.P. 


No.  632.  V  PAYONrs. — 4  m.  and  5  m.  Lacaille ;  5  m.  Cape  Catalogs 
(1874*64).  The  Cordoba  estimates  of  magnitude  during  8  years  vary 
from  5*2  to  6*1,  and  Gould  considers  its  variability  highly  probable 
(  U,  Argentina,  p.  246). 

No.  633.  iDelphini.— 6  Sufi;  5  Lalande  (39814-15);  Sir  W. 
Herscht'l  gives  7  (k)  ,  5  (t) .  3  (17).  5*3  in  Dwehmusterung  ;  6  m.  Arge- 
lander ;  6-5  Heis ;  5*8  and  5;9  Gould ;  5^  Franks,  September  2,  1877 
(*c=  5  m.  and  17=  6  m.).     My  observations  are : — 

August,  1875,  about  1  magnitude  fainter  than  k  (5  m.  Heis). 
August,  1676,  a  little  less  than  k. 
August,  1877,  slightly  less  than  ly. 

October  7,  1879,  slightly  brighter  than  17,  and  slightly  less  than  ic, 
or  about  5*3  m. 

No.  634.  71  Aquil^.— 4im.  Lalande  (89803) ;  SjBessel;  4-7  in 
D.  M. ;  5-4  Heis ;  4*2  Gould  (at  Albany).  The  Cordoba  estimates  are 
4*4  to  4*6,  and  Gould  says,  '^  There  is  some  grounds  for  suspecting  it 
to  vary  a  little"  {V,  A.,  p.  324).  Sir  W.  Herschel  gives  71-70  aud 
41  (i)  7  71.  In  August,  1875,  I  estimated  it  4^m.,  and  brighter  than 
70  Aquil®.     4-63  Pritchard  (1882-589). 

No.  635.  Red  Star  near  a  Ctgni. — Found  by  Birmingham,  May  22, 
1881,  2^51'* 7  north  of  a  Cygni,  of  a  deep  red  or  crimson  colour,  9  mag., 
and  suspected  by  him  to  be  variable.  He  observed  it  on  June  2  and  6 
to  have  iuneased  from  9  m.  to  8*4,  but  on  July  20,  it  had  again  sunk 
to  9  m.  It  **  forms  with  three  other  stars,  the  southern  end  of  a  little 
inverted  and  irregular  cross"  {Nature,  July  28,  1881).  The  star  was 
observed  a  few  days  after  its  discovery,  by  Dr.  Doberck,  at  Markrce 
Observatory,  Ward,  Gledhill,  Dr.  Ball,  Prof  Krueger,  and  Dr.  Kreutz. 
The  latter  stated  that  he  had  found  an  unpublished  observation  of  the 
Htar  on  June  19,  1857,  but  not  at  any  other  time  {Hature,  June  23, 
1881).  Its  spectrum  was  found  by  Eugen  deGothard,  in  1882,  "tole- 
rably brilliant,  with  broad  bands  in  the  red,  yellow,  and  blue.  Colour 
intense  red"  (J/w».  Not,  R,A,  S,,  June,  1883).  According  to  "Ward 
{Knowledge,  January  4,  1884),  it  probably  varies  from  8^^  to  below 
12m.,  with  a  peiiod  of  over  12  months. 

No.  636.  BiBMiNOHAH  569  Delphini  (=  Argelandkr  17^,  4401). — 
6-8  Aitrclander ;  8  m.  d'Arrest,  September  10,  1874.  It  is  not  in 
Lalande' 8  Catalogue:  8  m.  Harding;  6-7  Heis. 
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No.  637.  118  Heis  Cygui  (=  7198  B.A.C.  =  Lalande  40156).— 
7  m.  Lalande  and  Harding ;  6  m.  Heis ;  6^  Franks,  1877.  Peirce  says 
{Harvard  College  Annals^  vol.  ix.,  p.  141),  '^118  Heis,  and  123  Heis 
Gjgni.  The  Uranametria  only  contains  the  former  star  as  5'8 ;  Heis 
calls  the  fonner  5 '8,  and  the  latter  6*3 ;  the  D.M.  cedls  the  former  6*4, 
and  the  latter  5*4 ;  and  I  call  the  former  7*0,  and  the  latter  5*7.  I 
only  succeeded  in  ohserring  Argelander's  star  once,  and  never  failed  to 
observe  the  other,  which  seemed  to  me  brighter  than  51  Cycni." 

October  5,  1879,  I  found  118  Heis  Cygni  about  7  m. — less  than 
Lalande  40221. 

NoTember  12,  1882,  relative  magnitude  same  as  last  observation. 

May  21,  1883,  118  Heis  faint,  about  7  m.  or  7*1 ;  123  Heis,  two 
steps  less  than  51  Cygni  (strong  moonlight). 

August  17,  1883,  118  Heis  considerably  less  than  the  northern  of 
two  stars  to  the  south  of  it ;  123  Heis,  three  steps  less  than  51  Cygni. 

No.  638.  13  Delphini. — 6  and  6^^  Lalande  (40150-1);  6-5  Heis; 
5*8  Gould ;  5J  Franks,  September  21,  1877  {private  letter).  It  is  in- 
cluded by  Schonfeld  in  his  provisional  list.  He  says  (quoting  Schmidt), 
",Im  maximum  6  m.,  kurze  Periode,*  A.N.  74,  1770."  Sir  W. 
Herschel  gives  13-14.     5*53  H.P. 

No.  639.  -7219  B.A.C.  Cygni.— »./.  a  Cygni;  6m.  B.A.C.  Not 
in  Heis  ;  7  m.  Franks,  1877.  It  seems  to  be  Lalande  40251-2  (6  m. 
and  7m.);  7  m.  Harding.  May  21,  1883,  I  estimated  it  7  m.,  less 
than  Lalande  40221 ;  August  17,  1883,  rather  below  7  m. 

No.  640.  -14  Delphini.— 6J^  m.  Lalande  (40227);  7  Bessel ; 
6  Heis;  6*4  Gould;  5*5  D.M.  Included  by  Schonfeld  in  his  provi- 
sional list.  He  says  (quoting  Schmidt)  ^\U.N,  6  m.,  1869,  August,  5, 
bis  6  Stufen  schwacher  und  mit  freiem  Auge  nicht  sicher  zu  sehen,' 
A,N,  74,  1770."  Gould  suspects  variation,  although  he  includes  it 
in  his  list  of  "Standards  of  Magnitudes"  {U.A,,  p.  34).  Sir  W. 
Herschel,  13-14. 

No.  641.  123  Heis  Cygni. — Not  in  Lalande* 8  Catalogue;  6  m. 
Sardines  Atlas  (Map.  26,  but  not  in  Map  25),  6-7  Heis;  not  in 
Argelander's  Uranometria.  See  note  to  118  Heis  Cygni  (No.  637). 
My  observations  are — 

October  5,  1879,  123  Heis  Cygni  nearly  1  magnitude  lees  than  51 
Cygni;  brighter  than  Lalande  40221. 

November  12,  1882,  at  least  half  a  magnitude  less  than  51  Cygni ; 
brighter  than  LL  4022 1 . 

May  21,  1883,  about  two  steps  less  than  51  Cygni,  and  three  steps 
less  than  59  Cygni ;  brighter  than  LL  40221. 

August  17,  1884,  three  steps  less  than  51  Cygni,  or  about  6*1  ra. 

2  1*  2 
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No.  642.  66  Ctowi. — 6in.  Lalande  (40310);  6  m.  Harding;  5-06 
Peirce  {Harvard  CoUege  Annals^  vol.  ix.) ;  6--5  Heis ;  5  m.  Fiaoks, 
October  3,  1877  {private  Utter).  Sir  W.  Herechel  gives  56'55-59,  and 
55-63,  and  63-55  ,  59.     500  and  5-6  "  est"  H.P. 

May  10,  1883, 1  found  55  one  step  less  than  57  (5-6  Heis),  and 
two  steps  brighter  than  56  (6-5  Heis),  or  about  5*4  m. 

August  17,  1883,  55  a  mean  between  56  and  57,  or  about  5*5. 
September  4,  1883,  55  one  step  less  than  56,  or  about  5*8 

No.  643.  4  Aquabh. — Not  in  Lalande' s  Catalogue;  6-7  Heis;  6*2 
Gould.  A  suspected  variable  by  Peirce  {Harvard  Annals,  vol.  ix.). 
Sir  W.  Herschel  gives  5,4. 

I  found  it  fainter  than  5  Aquarii,  October,  1875. 

September  21,  1879,  4  about  half  a  magnitude  less  than  5  Aquaiii. 

October  15,  1882,  4  three  steps  less  than  5. 

No.  644.  5  Aquarii.  Not  in  Lalande^ s  Catalogue;  5-6  Heis.  Sir 
W.  Herschel  rated  5  very  slightly  fainter  than  3  Aquarii.  6  m.  Piazzi ; 
7  m.  Bessel.  At  Cordoba  it  was  estimated  5*1  in  1871,  and  5*8  in 
1872-1874  {Uranometria  Argentina,  p.  309).     5-52  H.P. 

In  October,  1875,  I  found  it  brighter  than  4. 

September  21,  1879,  5  about  half  a  magnitude  brighter  than  4. 

October  15,  1882,  5  about  three  steps  brighter  than  4. 

No.  645.  32  VuLPECULJS. — 5 J  m.  Lalande  (40456);  5  Harding; 
0-6  Heis.  Suspected  by  Gilliss  to  be  variable,  and  afterwards  by 
Franks  (**  decidedly  infenor  to  31  Vulpeculae,"  September  21,  1877). 
My  observations  are : — 

December  1,  1874,  fainter  than  52  Cygni  (4-5  Heis),  and  slightly 
less  than  31  Vulpeculee  (5  m.  Heis). 

April  6,  1875,  same  relative  brightness. 

October  4,  1875,  about  half  a  mag.  less  than  31. 

October  19,  1876,  rather  more  than  half  a  mag.  less  than  31. 

August  4,  1877,  about  half  a  mag.  less  than  31. 

No.  646.  7  Aquabu. — Rated  3  m.  by  Ptolemy ;  6  Sufi,  Lalande, 
and  Harding;  7  m.  Bessel;  5  m.  Argelander;  6-5  Heis;  and  5*9  by 
Gould  and  Espin.  Gould  suspects  variation.  Sir  W.  Herschel  found 
/x  -  7  -  -  8  and  18,  7.     569  H.P. 

(Sec  Southern  Stellar  Ohjecta,  p.  113). 

October  15,  1882, 1  found  7  less  than  /x  Aquarii,  and  very  reddisb, 
with  binocular. 

No.  647.  Birmingham  573  Delphint. — 8  m.  Lament  and  Bessel. 
Birmingham's  observations  (1872-1875)  vary  from  7*5  to  0;  8  m. 
Webb,  1873,  September  12,  13,  and  25.  A  7*2  m.  star  (a  wide 
double)  closely  n.f,  is  also  suspected  of  variation  (  Ceh  Olj.,  p.  298). 

November  25,  1878,  I  estimated  it  7^  m. 
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No.  648.  37  Heis  Capricorni. — 6  m.  Harding.  Not  in  LalatMs 
Catalogw,  6-7  Heis,  who  says,  **  Stella  ab  Hardin  gio  observata  a  me 
17.  Aug.  1852,  et  19.  Aug.  1865,  nudis  oculis  videbatur,  sed  17  Aug. 
1863,  et  Sept.  23,  et  Sept.  27,  1870,  non  connpicua  erat.  Stella  fortasse 
vaiiabilis  est.''  It  is  6*6  m.  in  the  Uranometria  Argentina.  The  star 
lies  s.f.  6  Capricorni. 

August  10,  1876,  I  found  it  about  6  m.,  and ■•20  Capricorni;  a 
little  brighter  than  21. 

October  18,  1876,  about  the  same  magnitude. 

November  1876,  very  slightly  brighter  than  21  -  not  equal  19  or  20. 

August  SO,  1877,  brighter  than  21,  but  less  than  20  Capricorni. 

No.  649.  27  Cap&icobni  =  Lalakds  40948. — 6  m.  Lalande ;  6  Heis; 
6*6  Johnson  (1858).  The  Cordoba  estimates  vary  from  6*3  to  6*8. 
Sir  W.  Herschel  gives  26  (x')  '27.     6*16  H.P. 

No.  650.  6  Equulei. — 6^  and  7  m.  Lalande  (41055-6);  5  m. 
Harding.  Not  in  the  Cataloguss  of  TJlugh  Beigh,  Tycho  Brah6,  or 
Hevelius;  not  given  by  Heis;  6*2  Gould;  5*89  H.P. 

It  lies  closely  s.f.  y  (5)  Equulei.  Webb  remarks  that  y  and  6  are 
'*  a  striking  pair."  Sir  W.  Herschel  says  {Fhil  Trans.,  1796),  **ln 
the  Catalogue  we  have  4  m. ;  in  the  Observations  Flamsteed  has  once 
marked  it  6  m.,  and  once  8  m.  If  there  be  any  accuracy  in  these 
various  notations  the  star  must  certainly  be  changeable." 

I  found  it  less  than  y  in  September,  1877. 

No.  651.  P  XXI.,  21  EairuLM. — 6,  6J  Lalande  (41136-7);  8  m. 
and  9-10  m.  d'Agelet;  8  Piazzi;  9  Bessel;  7*5  in  Durehmusterung  ; 
70  Gould. 

September  11,  1877,  I  found  this  star  less  than  Lalande  41018 
but  brighter  than  Lalande  40977,  and  LL  41352. 

No.  652.  Lacaillb  8721  Pavoitis. — 5^  and  6  Lacaille;  6Behrmann; 
5-6  Cape  Catalogue  (1874*71).  Gould  believes  it  to  vary  by  not  less 
than  half  a  magnitude. 

No.  653.  29  Cafbicobiti. — 6  m  Lalande ;  5  Harding ;  6  Heis.  Sir 
W.  Herschel  found  t - 29 - 30 ;  5*7  Gould;  6  m.  Franks,  and  =30, 
Capricorni,  October  4,  1877;  5*47  H.P. 

September  30,  1876, 1  found  it  much  less  than  i,  and  about  i  mag. 
less  than  30  (6  m.  Heis). 

October  6,  1879,  29  nearly  half  a  magnitude  less  than  30. 
Closely  n.p.  29  is  an  8^  m.  star,  Lalande  41220. 

No.  654.  BiRXiKGHAH  579  Cefhei. — 7  m.  Piazzi ;  8  Argelander ; 
8*5  Secchi.  Birmingham's  estimates  of  magnitude  (1872  to  1875) 
vary  from  6*5  to  7*5;  9  m.  Copeland,  1875,  September  28;  8  m. 
Burton,  1875,  August  10;  and  7*6,  1876,  August  12,  20,  and  31. 
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No.  655.  Lacaille  8768  Indi. — 7  m.  Lacaille ;  6-7  Cape  Catalogue 
(1876-75).  The  Cordoba  estimates  (1871-74)  range  from  6'1  to  7-3. 
and  Gould  considers  establish  the  variability  of  this  star. 

No.  656.  P  XXI.,  87  Capricobni  (=  7413  B.A.C  =  LL  41494).— 6  m. 
Lalande,  LacaiUe  (8794),  Argelander,  Heis,  and  Eehrmann;  6-7 
Houzean;  6*0  Gould;  7  Franks,  "orange,"  October  4,  1877;  6  m. 
Cape  Catalogw  (1878*68).  It  is  not  in  Birmingham's  Catalogue. 
Harding  shows  a  6  m.  star,  with  a  7  m.  closely  «./.  The  6  m.  star 
seems  to  be  Lalande  41494,  and  identical  with  7413  BAG.    582  H.P. 

No.  657.  y  Pavobtis.— 3^  LacaiUe  (8778);  3  m.  Gilliss  (1851); 
40Ellery  (1868);  45  at  Cordoba;  4-3  Cape  Catalogue  (1873-62); 
4*09  Sir  J.  Herschel,  who  says,  "Very  doubtful  or  variable";  his 
estimates  make  y  0*47  m.  brighter  than  £  Pavonis,  whereas  Dr.  Gould 
makes  it  0*3  vn,  fainter. 

No.  658.  1  Pegasi.— A  double  star  4,  9  :  310°-8  :  36"-4.  Smyth 
says,  "4  considered  variable"  {Bedford  Catalogue,  p.  499).  It  is  6,  4 
and  4^  Lalande  (41545-8),  and  is  4  m.  in  Harding^ s  Atlas;  4*5  Heis; 
4  Franks,  October  5,  1877  {private  letter).  It  was  measured  3'4  by 
Johnson  with  the  heliometer,  1851.  Sir  W.  Herschal  found  24  (i)  -  1  ♦ 
10  (x)  and  1-  9).     Pritchard  4-30  (1882*645).     4-28  and  4-4  H.P. 

No.  659.  33  Capricorni. — 6  m.  Lalande  (41543) ;  5-6  Argelander; 
6-5  Heis  and  Behrmann ;  5*7  Gould  (red).  Sir  W.  Herschel  gives 
36,  33,  35  and  41,  33  and  28,  33,  35.  Chacomac  found  it  <'  sometimes 
brighter  and  sometimes  fainter  than  a  star  of  7  magnitude  near  it." 
It  is  No.  581  of  Birmingham^  Catalogue  of  Red  Stars.  6  m.  Franks, 
October  3,  1877  (35  =  6J  m.),  {private  letter).     5-59  H.P. 

In  August,  1875,  I  estimated  it  6^m. 

In  August,  1876,  it  seemed  about  6  m.,  and  slightly  brighter  than 
35  Capricomi,  but  much  less  than  36.  About  the  same  magnitude  in 
October,  1876. 

No.  660.  18  Aquarii. — 6m.  Lalande,  Harding,  and  Heis;  5*7 
Gould.     Suspected  variable  by  Pierce  at  Harvard. 

Sir  W.  Herschel  gives  6  (/x)  ,  18  ,  7.     5-38  H.P. 

No.  661.  y  Indi. — 4^  and  5  Lacaille;  6  Behrmann;  5-6  Cape 
Catalogue  (187570).  The  Cordoba  estimates  vary  from  6*0  to  6-6, 
and  Gould  says  *'it  seems  clearly  variable"  {Uranometria  Argentina, 
p.  247). 

No.  662.  Birmingham  584  Cygni. — 11  mag.  ruddy  star  in  cluster, 
Hchjellerup ;  9  m.  Secchi,  who  says  "  must  be  variable,"  (Notes  to 
Birmingham's  Catalogue,  p.  323). 

No.  663.  P  Cephei.— 4-3  and  3-4  Sufi;  3m.  Harding  and  Heis; 
3-45  Sir  J.  Herschel  (y  Cephei  =-  3-48);  3^  Franks,  October  14,  1877. 
Sir  W.  Herschel  gives  35  (y)-,  8  (/?)-,  32  (t).    Schmidt  considers  this 
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star  to  be  Tariable  with  a  period  of  about  383  days  {Asi.  Xavh.,  1069). 
It  is  a  double  star,  3,  8  :  251°  :  13"-7,  Webb,  who  says  {Cel.  Objects^ 
p.  270),  "Cornish  3  decreasing,  1879;"  3-53  Pritchard  (1883011). 

November  22,  1875.     I  found  it  slightly  brighter  than  y  Cephei. 

December  14,  1876.    ^  Cephei  about  ^  mag.  less  than  8  Draeonis. 

No.  664.  7489  B.A.C.  Ctgni.— 6^  Lalande  (42004);  6  m.  Hois. 
Not  in  Argelander^s  Uranometria;  7  m.  Franks,  1877,  "  quite  invisible 
to  naked  eye  "  {prwaU  letter). 

No.  664A.  BiBXiKGHAM  587  Ctgni  =  LL  42153. — 7^m.  Lalande; 
8  Harding ;  6*7  Argelander ;  7  Webb ;  6*8  Birmingham,  September  3, 
1876.  This  star  may  possibly  be  identical  with  one  measured  5*36  by 
Peirce  {harvard  Annahy  vol.  ix.,  p.  137),  "Following  p  Cygni,"  but 
which  he  could  not  afterwards  find.  He  says  (p.  141),  **  Aus^ust  2, 
1 875, 1  could  find  no  star  which  could  possibly  be  identified  with  the  one 
observed.  The  star  was  red."  On  November  25,  1878,  I  found  Bir- 
mingham's star  less  than  LL  42205  and  LL  42376,  but  brighter  than 
LL  42042.  October  4,  1879,  slightly  brighter  than  LL  42205  and 
42376. 

No.  665.  41  CAPaiooKNi. — 6  m.  Lacaille  (8893) ;  6  m.  Lalande 
(42235);  5  Harding;  6-5  Heis  and  Behrmann;  5*8  Gould.  Sir  W. 
Herschel  gives  41,  33.  6  m.  Pranks,  and  =  33  Capricomi  (1877); 
6^7  Cape  Catalogue  (1878-74). 

October  8,  1876.     I  found  41  =  30  Capricomi. 
Closely  n.p.  is  the  cluster  SO  Messier. 

No.  666.  €  Peoasi. — 3  m.  Ptolemy,  Sufi  and  Lalande ;  2-3  Arge- 
lander and  Heis ;  262  Sir  J.  Herschel  (a  and  fi  Pegasi  =  2-65)  2*3 
(iould ;  3  m.  Franks,  October  5,  1877.  Schwab  suspected  variation 
in  this  star,  and  found  a  period  of  about  25j^  days  (A.  N.  2220). 
Gould  also  finds  fluctuations  of  brightness  in  his  observations  at  Albany 
and  Cordoba ;  at  the  latter  place  it  was  sometimes  estimated  as  brighter 
than  a  Pegasi,  and  sometimes  decidedly  fainter,  but  never  below  2 '6m. 
Sir  W.  Herschel  gives  the  following  sequences : — 8  (€)-54  (a)  37  Cygni 
-8  21  And  r  8  ,  54  (a)  8  ,  53  ()8)  8  ;  16  Ceti  and  8  ,  24  Piscis  Aus- 
tralis.     Pritchard  243  (1882).     2-41  and  2-8  H.P. 

September  4,  1883,  and  September  10,  1883,  I  found  c  Pegasi 
about  0'3m.  less  than  a  Pegasi. 

No.  667.  46  ((?')  Capkicokni.-^6 m.  Lalande  (42369) ;  6  Harding; 
Sir  W.  Herschel  found  46 — ,  47 ;  5  m.  Heis ;  5^  Gould ;  5  m.  Franks 
-  (  Aquarii  (1877).     Wosely  n.p.  is  Lalande  42368  (7i)  (7'0  Gould). 

August,  1876.  I  found  46  one  magnitude  brighter  than  47  Capri- 
< ami.    46  =  521  H.P. 

No.  668.  K  Pboasi.  A  double  star  4,  13  :  302°-5  :  12"-1.  Webb 
found  13  more  like  11  in  1852,  and  13  in  1871.  Dembowski  con- 
sidered it  variable. 
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No.  669.  BiRKiNGHAH  596  AQUABn  =  Lalande  42431  (6^). — 7 '5 
Bessel;  5-6  Secchi;  July  15,  1868.  Birmingham's  estimates  of  mag- 
nitude, 1873-1876,  vary  from  6  to  8;  6-5  Webb,  September  3,  1873. 
It  is  6*8  in  the  Uranomstria  Argentina.  From  observations,  1880- 
1883,  Espin  finds  that  the  star  is  certainly  variable,  but  that  the 
variation  does  not  exceed  a  magnitude,  with  a  period  of,  perhaps, 
several  years  {J^ng,  Mechanic,  May  18,  1883). 

September  6,  1877.  I  found  this  star  7^m. — ^less  than  Lalande 
42616. 

Sept.  21,  1879.  About  7i  or  8  m. ;  very  slightly  brighter  than  a 
star  closely  «./.  (LL  42445). 

Sept.  10,  1883.  About  7  m. ;  considerably  brighter  than  the  star 
</. 

Ko.  670.-28  A«UAsn. — 7  m.  Lalande  (42913);  6  m.  Harding; 
6  m.  Heis.  Sir  W.  Herschel  found  28  ,  30  (30  was  rated  5-6  by 
Heis);  5*9  Gould;  6  m.  Franks,  Oct.  5,  1877. 

Sept.  10,  1883.     28  three  steps  less  than  32  Aquarii. 

Ko.  671.  LALAin)B  42958  Peoasi. — 7  and  6  m.  Lalande;  7  Bessel ; 
6-5  DM;  6-7  Heis;  6-1  Gould  (at  Albany),  and  66  at  Coidoba. 
Dr.  Gould  suspects  variation,  although  he  includes  it  in  his  list  of 
"  Standards  of  Magnitudes"  {U.  A.  p.  35). 

No.  672.  Aquami. — Suspected  variable  by  Peters  (A  N  2434). 

Ko.  673.  30  AftUABn. — 4^  Lalande  (42978) ;  6  Harding ;  6-6 
Heis  ;  5*8  Gould.  Sir  W.  Herschel  found  the  following  sequences : — 
p  ,  30  30-60  28  ,  30  and  30 --36.  5  m.  Franks,  Oct.  5,  1877 
(«c  =  5  m.,  Oct.  14,  1877).     In  Oct.,  1874,  I  estimated  this  star  as 

6  m. — about  =  51  ,  and  decidedly  fainter  than  k  (5-6  Heis).  5*57  H.P. 

No.  674.  BmHiNGHAM  600  Pegasi. — 7-7  m.  Argelander;  8  m. 
d* Arrest,  July,  1874.  Birmingham's  observations: — 8m.  Sept.  20, 
1873;  6-5,  Nov.  25  and  29,  1874;  7  or  rather  less,  Deo.  2,  1874; 
7-5-8,  July  17,  1876.     It  seems  to  be  Lalande  43043  (7i  m.). 

No.  675.  32  AarAsn. — 6  m.  Lalande,  Harding,  and  Heis ;  5*7 
Gould ;  5  m.  Franks,  Oct.  5.  1877.  5-24  H.P. 

In  Sept.,  1874,  I  found  it  less  than  o  Aquarii. 

Sept.  10,  1883.     32  three  steps  brighter  than  28  Aquarii. 

No.   676.    V  PisCTS  AusTBALis  (=  LacaiUe  9030). — 6i  Lacaille ; 

7  Brisbane  ;  5  Behrmann  ;  6-5  Cape  Catalogue  (1878*26)  ;  5-4  Gould, 
who  considers  that  '*  it  has,  perhaps,  grown  brighter  in  recent  years 
(  U.  JV.,  p.  296). 

No.  677.  2  Heis Lacebta. — 6  m.  Lalande  (43152);  7  m.  Harding; 
6-5  Heis;  4*6  in  Durchmtuterung ;  5*35  Pierce;  5^  Franks,  Oct.  17, 
1877.    Pierce  says  {Harvard  College  Annals,  vol.  ix.  p.  141) : — "  I 
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have  Bome  alight  suspicion  of  this  star,  founded  on  the  discrepancies 
in  my  measures,  and  the  fact  that  the  DM  makes  it  0*8  brighter  than 
Heifl.     The  star  is  reddish."     6-34  and  50  H.P. 

No.  678.  Lacaille  9036  Piscis  Austbalis. — 7  m.  Lacaille ;  5-6 
Behrmann;  6  m.  Cape  Catalogue  (1878*76);  5*7  Gould,  who  has 
"  small  doubt  of  its  variability  "  ( U,  If.,  p.  296).     It  is  reddish. 

No.  679.  36.  AaiTABn.— Rated  7  m.  by  Lalande  (43183)  ;  7  Piazzi ; 
and  estimated  7*2  at  Cordoba ;  but  seen  by  Heis  with  the  naked  eye, 
and  rated  6*7.  Not  in  Argelander*s  Vranometria,  Sir  W.  Herschel 
gives  30-  -  36  and  37,  36. 

No.  680.  0  PEGA8I.--3-4  Sufi,  Argelander,  and  Heis ;  3*60  Sir  J. 
Herschel ;  4  m.  Franks,  Oct.  14,  1877  {private  letter).  Sir  W.  Her- 
schel gives  42  (f),  26  {6)  46  (f).  The  Cordoba  estimates  vary  from 
3*2  to  3*8  ;  and  Dr.  Gould  believes  that  it ''  varies  about  half  a  unit" 
{Vranometria Argentina,  p.  338) ;  3*53  Pritchard (1882*658).  3*76  H.P. 

Sept.  10,  1883.  I  found  it  one  step  brighter  than  {  Aquarii  or 
6*4  m. 

No.  681.  Lalaitoe  43239-40  Aquarh  =  7726  B.A.C. — 5  and  7  m. 
Lalande ;  5  Harding ;  not  in  Heis^  Catalogue  ;  6*3  Gould ;  6  m.  Franks, 
Oct.  14,  1877. 

Aug.,  1876.     Equal  to  LL  43226  (6*5  Gould). 

Sept.  6,  1877.    Less  than  Lalande  43315  (rated  6*7  by  Gould). 

No.  682.  39  AftrAMi.— -6i,  6  Lalande  (43289-91);  6  Harding; 
7  Piazzi  and  Bessel ;  6*7  Heis.  Not  in  Argelander^ a  Uranometria^  but 
6J  in  his  Zones.  Sir  W.  Herschel  gives  42*39,  45.  The  Cordoba 
estimates  vary  from  6*1  to  6*6;  and  Dr.  Gould  thinks  it  probably 
variable  {U.  N.,  p.  310). 

No.  683.  BiBMnreHAM  607  Lacebtjb  (=  Lalande  43408-9  (5  m.)  ). — 
4*5  Argelander.  It  seems  to  be  5  Heis  Lacertae,  identified  with  7765 
B.A.C,  and  rated  5  m.  Birmingham's  observations : — 1873,  1874, 
4-5  m. ;  5*4  Copeland,  Sept.  11,  1875;  7*5  Burton,  1876,  and  5  m. 
Aug.  20  ;  5*5  Oct.  10.    4*65  and  4*9  H.P. 

Oct.  8,  1879.     I  found  it  rather  more  than  half  a  magnitude  less 
than  1  LacertaB  (4*67  Pritchard),  or  about  magnitude  5*3. 

No.  684.  y  Aqxtami.— 3-4  Sufi ;  3  m.  Ulugh  Beigh,  Tycho  Brah6, 
and  Hevelius  ;  3  m.  Lalande ;  3*88  Sir  J.  Herschel;  4 '3  Argelander ; 
8-4  Heis;  3*9  Gould.  Suspected  variable  by  Sir  W.  Herschel,  who 
says  {Phil.  Trans.  1796); — **48  (y)  is  less  than  62  (iy),  contrary  to 
the  Catalogue  [Flamsteed's] ;  and  is  now  probably  less  bright  than 
it  was  formerly :  48  being  but  little  brighter  than  52  confirms  the 
same.  There  is  no  observation  of  48 ;  but  62  is  5  m."  As  iy  was 
rated  4-3  by  Argelander,  and  4  m.  by  Heis,  and  Herschel  says  dis- 
tinctly that  y  was  less  than  17,  it  seems  highly  probable  that  either 
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y  or  77  is  variable  to  some  extent.  The  Cordoba  estimates  make  y 
0*2  m.  brighter  than  17.  Franks  found  y  =  17  (=4  m.),  and  both  less 
than  {Aquarii,  Oct.  14,  1877.  407  H.P. 

Sept.  10,  1883.  I  estimated  y  as  4*0  from  comparisons  with  C 
and  17. 

No.  685.  BiBMiNOHAH  610  Cephei. — 7m.  Harding;  7-2  Arge- 
lander;  65  Schjellerup  (No.  262);  6*5  Birmingham,  March  19,  1873. 
In  the  notes  to  his  Catalogue,  Birmingham  says,  *'on  January  17, 
1868,  Secchi  found  this  star  very  small,  and  suggested  variability.  On 
December  9,  he  searched  twice,  and  found  that  the  largest  star  on  the 
field  of  view  was  no  more  than  8  mag."  On  February  17,  1884, 1 
found  it  about  1^  m.  with  binocular. 

No.  686.  Anon  Aquabh. — Observed  by  Riimker  as  7*8  m.,  but  not 
by  Lalande  or  Bessel.  Close  to  the  place,  Lalande  and  Bessel  observed 
a  9  m.  star,  which  seems  to  be  Lalande  43873-4  (8^  and  9). 

No.  687.  f  Piscis  AusTBALis. — 5  m.  Ptolemy  ;  5*6  Sufi ;  6^  Lalande 
(43924);  6m.  Lacaille (9160);  6  Harding;  5-6  Argelander and Heis ; 
6-5Behrmann;  7  m.  Cape  Catalogue  (1878-72).  It  is  included  by 
Schonfeld  in  his  provincial  list  of  variables.  He  says  (?  quoting 
Schmidt),  ^*  August,  1864,  und  1869,  unter  den  giinstigstenUmstanden 
nur  mit  Miihe  su  sehen,  und  selbst  in  dem  hochgelcgenen  Kephissia 
nur  7  m.  im  Opernglas.**  A.N.  74' 1770."  From  a  discussion  of  the 
various  magnitudes  assigned  by  different  observers,  C.  H.  F.  Peters 
comes  to  the  conclusion  (A.N.  2360)  that  this  star  is  probably  variable 
with  a  long  period.    6*62  H.P. 

I  estimated  it  about  7  m.  August,  1877  (Punjab),  and  November, 
1882  (Ireland).  Dr.  Gould  found  it  6-6  or  6*7  from  observations  at 
Cordoba  ( Uranometria  Argentina,  p.  296). 

No.  688.  67  Aquakii. — 4  m.  Ptolemy  and  Sufi ;  6 J,  7  Lalande 
(44433-4);  6  Harding ;  6 m.  Argclander  and  Heis;  6*4  Gould;  6m. 
Franks,  October  15,  1877.     Sir  W.  Herschel  gives  67*78.    620  H.P. 

September  5,  1877,  I  found  67  less  than  k  Aquaru,  and  equal  to 
a  7  m.  (Harding)  about  1°  20'  south  of  it. 

No.  689.  66  {g)  Aqua.rii.~6,  5,  and  5J  Lalande  (44436-8) ;  6  m. 
Harding  ;  5-6  Argelander  and  Heis  ;  5  Franks,  1877,  and  1  mag.  >  68. 
Sir  W.  Herschel  gives  66  7  59  (v).  The  Cordoba  estimates  vary  from 
4-8  to  5-6,  and  Dr.  Gould  thinks  it  "  probably  variable "  (0^.-4., 
p.  310).     4-81  H.P. 

No.  690.  yj  Peoasi. — 3  m.  Ptolemy,  Sufi,  Lalande,  Harding,  Arge- 
lander and  Heis ;  3*31  Sir  J.  Herschel.  In  the  Monthly  Notices  of  Uie 
JR. A. 8. J  January,  1874,  Mr.  Christie  (now  the  Astronomer  Eoyal) 
says,  **  there  can  be  no  doubt  that  rj  Pegasi  is  a  new  variable  star  of 
moderate  period."  Sir  W.  Herschel  gives  55  (C)  9  62  (17)  .  48  (y). 
2-95  Pritchard  ( 1 882*658).  Schmidt  thought  its  colour  variable — ^more 
or  less  red  in  different  years.     3*06  and  3*2  H.P. 
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No.  691.  f  Pegasi. — 4-6  Sufi;  5  Lalande  and  Bessel ;  4-5  Arge- 
lander  and  Heis ;  4*8  in  D.M.  Sir  W.  Herechel  gives  2  (c)  -23  (f). 
13  (v)  ;  4*6  Gould  (at  Albany),  and  4*3  at  Cordoba.  Gould  suspects 
variation.  4-62  Pritchard  (1882-658).  September  4,  1883,  I  estimated 
it  two  steps  brighter  than  55  Pegasi.     4*23  and  4*5  H.P. 

No.  692.  c  Gbttis. — 4  m.  Lacaille  ;  4-5  Behrmann ;  4  m.  Cape 
Catalogue  (1876*72);  3*5  Gould,  who  says,  there  is  some  reason  to 
suspect  that  it  is  "  somewhat  variable  with  a  long  period."  The 
Go]^oba  estimates  **  showed  a  regular  increase  of  brightness  through 
each  stage  from  3*7  to  3*4." 

No.  693.-69  AQUAsn.— 5,  5^,  and  6  Lalande  (t^)  (44568-70) ; 
5  m.  Harding ;  6  m.  Heis  ;  5*8  Gould ;  6  Franks.  Gould  marks  it  '*  red." 
5*56  H.P. 

December,  1875,  considerably  fainter  than  t'  (71)  Aquarii. 

September  6,  1877,  I  found  this  star  equal  to  74  and  77  Aquarii, 
but  less  than  r  Aquarii  (71  FL). 

No.  694. -Aquarii. — A  nebula  discovered  by  Tempel,  September 
19,  1879,  and  suspected  of  variability  from  the  fact  of  its  having 
escaped  detection  by  previous  observers.  He  describes  it  as  very  little 
fainter  than  the  nebula  Herschel  II.  744  {Nature,  Nov.  20,  1879). 

No.  695.  t  Cephei. — 4-3  Ptolemy,  Sufi,  and  Argelander;  4  m. 
Harding ;  3-4  Heis ;  3*73  Sir  J.  Herschel  ( Cape  Observations^  p.  440); 
4  m.  Franks,  October  13,  1877  {private  letter).  Schmidt  considers 
this  star  to  be  variable  with  a  period  of  368  or  369^  days.  He  found 
maxima,  January  10,  1848  ;  January  1,  1849;  and  January  15,  1850; 
and  minima  on  July  30,  1848;  July  18,  1849;  and  August  7,  1850. 
He  compared  the  star  with  y,  but  thioks  it  doubtful  which  is  the 
variable  (AN  1069);    3*61   Pritchard  (1882).    362  and  38  H.P. 

Sir  W.  Herschel  found  /?  -  ,  1. 17,  and  32  (t)  |  3  (17). 

In  December,  1876,  I  found  i  a  little  less  than  7,  and  slightly  less 
than  i  Cephei. 

No.  696.  y  (22)  Piscis  Austhalis. — 6  m.  Lacaille ;  4r-5  Argelander, 
Heis,  and  Behrmann.  The  Cordoba  estimates  vary  from  4*5  to  5*0. 
In  1874  I  found  y  less  than  ^,  but  brighter  than  8. 

No.  697.  Lalande  44782-4  Piscittm. — 7  and  7i  Lalande;  8  m. 
Bessel ;  6^^  Lament ;  8  in  DM ;  6-7  Heis,  but  found  by  Gould  much 
below  7  m.  He  thinks  it  "not  improbably  variable"  {Uranometria 
Argentina,  p.  40). 

No.  698.  p  Peoasi. — 5^,  6  Lalande;  5  Harding;  5  Heis;  5*2 
Gould;  5  Franks,  October  14,  1877,  ** slightly  brighter  than  o-" 
{private  letter).  Sir  W.  Herschel  found  46  (|)-  50  (p),  49  {a)  and  50-31. 

I  found  this  star  about  half  a  magnitude  brighter  than  o*  Pegasi 
(5  m.  Heis,  and  5*3  Gould)  on  the  following  dates : — October  8,  1879  ; 
October  14,  1879 ;  and  three  steps  brighter  on  the  following  dates : — 
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September  18,  1881 ;  and  November  6,  1882.  One  of  the  two  stars  Ib 
possibly  variable  to  a  small  extent. 

No.  699.  45  Heis  Lacketjc  =  7995  B.A.C. — Suspected  variable  by 
Fierce,  who  says,  ^'  This  is  a  reddish  star,  and  there  is  a  difference  of 
1*3  between  the  magnitudes  of  the  Uranometria  and  Durchmusteruny'* 
It  is  5  m.  in  Lalande^s  Catalogue  (44897),  and  7  m.  in  Sardines  Atlas. 
Not  in  Birminyham^s  Cataloyue.  Pierce  gives  the  following  estimates 
of  magnitude: — 5*8  Argelandor ;  5-4  Heis;  4*5  DM;  5*16  Pierce. 
August  23, 1883,  From  comparisons  with  3  and  5  Andromedse,  I  esti- 
mated the  mag.  at  5*2  (or  midway  in  light  between  3  and  5).    5*17  H.P. 

No.  700.  51  Fboasi.— 5  m.  Lalande  (44894) ;  6  Hailing.  Sir  W. 
Herschel  gives  56-51,  60;  6-5  Heis;  5^  Franks,  October  17,  1877 
(">  40,  41  or  45  "),  (prtvaU  letter).    5-55  H.P. 

September  10,  1883, 1  estimated  this  star  at  5*8 — ^brighter  than  40, 
41,  or  45. 

No.  701.  EiBMnrGHAH  625  AaiTABn. — Secchi  found  this  star  ''8 
and  9  Dec,  1868,  rose-coloured,  and  not  full  red — ^an  undeniable 
change  in  the  spectrum  since  last  year  "  {Notes  to  Birminyham^s  Cata-^ 
loyuey  p.  324). 

No.  702.  a  Pboasi.— 2-3  Sufi;  2  Argelander  and  Heis;  2*65  Sir 
J.  Herschel  {Cape  Ohs.,  p.  440);  2i  Franks,  Oct.  15,  1877.  It  has 
been  suspected  of  variation  {Observatory,  April  1879,  p.  420);  2*57 
Pritchard  (1882*895).      2*61  and  2*5  H.P. 

No.  703.  55  Pegasi. — 5  and  5i  Lalande  (45214-5);  5  Heis;  5 
Franks,  October  29,  1877 ;  4*5  Gould.  Sir  W.  Herschel  gives  55,  59. 
The  four  stars  55,  57,  58,  and  59  Pegasi,  form  a  small  trapezium  a  few 
degrees  south  of  a  Pegasi.  I  have  observed  the  following  sequences 
in  these  stars : — 

October  8,  1879,  order  of  brightness  55,  59,  58,  57. 

September  18,  1881,  order  of  brightness,  55,  59,  58,  57 ;  58  and 
57  nearly  equal,  and  57  red. 

November  6,  1883,  order  of  brightness,  55,  59,  57,  58 ;  59  and  57 
nearly  equal,  and  58  decidedly  the  faintest  of  the  four ;  57  orange,  and 
about  one  and  a-half  steps  brighter  than  58. 

September  4,  1883,  sequence  55,  59,  57,  58.     55  is  4.65  in  H.P. 

No.  704.  -  56  Pbgasi.— 5  m.  Lalande  (45224-5)  ;  5  Heis  ;  5i 
Franks  (1877).     Sir  W-  Herschel  gives  62  (t)  -  56  -  51,  and  56,  64. 

September  10,  1883,  I  found  56  »  o  Pegasi,  but  one  step  less  than 
T  Pegasi,  or  about  5  m.     4*89  H.P. 

No.  705.-57  Pegasi. — 6m.  Lalande;  5-6 Heis;  5*4 Gould.  Sir 
W.  Herschel  gives  58,  57.     545  and  4*9  H.P. 

October  21,  1878.     I  found  57  less  than  58  and  59. 

October  8,  1879.  57  less  than  58  Pegasi,  but  slightly  bright «.'r 
than  52  Pegasi. 

September  18,  1881.     57  very  slightly  less  than  58  Pegasi. 

November  6,  1882.     57  about  1^  steps  brighter  than  58. 
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No.  706.  59  Peoasi.— 5i,  6  Lalande  (45383-5);  6-5  Heis;  54 
Gould ;  5  Franks  (=  55  >  57),  October  29,  1877  {private  lett&r).  (See 
note  to  55  Pegasi).     5-12  and  4-8  H.P. 

No.  707.  <^  Aquabh. — 4^  and  5  Lalande;  4-5  Heis;  4*1  Gould; 
5  Franks,  October  29,  1877.  Sir  W.  Herschel  gives  93  (i/r»)-90  (^) 
-92  (x),  and  91  (i/r»),  90  (<^).  Schmidt  and  Gould  caU  <t>  **red;" 
Binningham,  "  Orange."     4-24  H.P. 

No.  708.  -  303  Bode  Aquarii  =  Laiakde  45582  (6  m.)  Included  by 
Schonfeld  in  his  provisional  list.  He  says,  **  U.J^.  6  m.  94  and  97 
Aquarii  ebenso.  August,  1869,  5  bis  6  Stufen  schwacher  als  beide 
und  nur  7  m.  Nach  unbestimmter  Erinnerung  1864  gleich  hell  mit 
94  "  A.N.  74-1770  Auch  Heis  6  m."  It  was  estimated  6-6  m.  at  Cor- 
doba, in  1872  and  1874,  and  7m.  on  the  meridian  in  1877  {TT.N,, 
p.  310).     6-29  H.P. 

No.  709.  -  22743  A.  0.  Aquahh  =  Lalande  45610  (7^^).  Included 
by  Schonfeld  in  his  provisional  list.  He  says,  **  Wegen  sehr  verschie- 
dener  Grosscnangaben  der  Cataloge  von  Schulhof  untersucht  und  Sep- 
tember 15,  1873  bis  January,  1874,  um  0'"7  zunehmend  beobachtet; 
im  Mittel  etwa  7»  2,  rothgelb.  A.N.  83,  1981."  '  It  is  not  inJ9er- 
minghanC9  Catalogue  of  Red  Stars,  It  is  8  m.  in  Harding^ s  Atlas,  and 
is  situated  about  40'  n.p.  98  Aquarii.  At  Cordoba  it  viras  rated  7*6 
in  November,  1872,  and  7*3  in  August,  1877. 

September  5,  1877.  I  found  it  equal  to  the  star  Lalande  45704 
(8  m.),  (which  lies  about  45'  «./.)• 

No.  710.  8  Andromeda. — 5^  Lalande;  6m.  Groombridge;  5-6 
Heis;  measured  4*92  by  Peirce  {Harvard  Annals ^  vol.  ix).  Sir  W. 
Herschel  found  7-8  ,11.  It  is  a  red  star.  In  November,  1875,  I 
found  it  slightly  brighter  than  7  Andromedae ;  October  11,  1876,  about 
half  a  magnitude  less  than  7,  and  slightly  brighter  than  1 1  ;  Novem- 
ber 3,  1878,  half  a  magnitude  less  than  7,  and  a  little  brighter  than  3  ; 
October  5,  1879,  only  very  slightly,  if  at  all  less  than  7 — very  reddish, 
with  binocular,  slightly  brighter  than  3  ;  October  10,  1879,  decidedly 
less  than  7 ;  about  0-3  m. — about  0*2  m.  brighter  than  11 ;  September, 
4,  1883,  8  about  three  steps  less  than  7. 

No.  711.  ^  Aquarh. — ^Eated  4m.  by  Ptolemy  and  Sufi;  6  La- 
lande; 5  Harding,  Argelander,  and  Heis;  48  Gould;  51^  Franks, 
October  29,  1877 ;  5-3  Espin  (September  2,  1880).  Sir  W.  Herschel 
gives  the  sequence  94  ,  i/r^  ,  97.  It  is  included  by  Schonfeld  in  his 
provisional  list  (Introduction  to  Zweiter  Catalog,  von  verdnderlichen 
Stemen,  1875).  He  says,  "Derdrei  if/  Aquarii  ist  mir  seit  Jahren 
als  veranderlich  erschienen  ;  die  Periode  wird  sohr  lang  sein  A.N.  77, 
1832."  Dr.  Gould,  however,  seems  to  doubt  the  variability  ( ZTl  A., 
p.  310). 

No.  712.  8122  B.A.C.  Cephei  (=  Groombridge  4040). — 6  m. 
Groombridge.  Not  in  Meis'  Catalogue;  6m.  Greenwich  Catalogue, 
Noted  as  variable  by  M.  Liouville  {Comptes  Hendas,  vol.  xlii.,  1856, 
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p.  546).  He  gives  observations  from  6  to  10m.,  with  a  probable 
period  of  115  days,  '*  but  very  doubtful,  owing  to  want  of  sufficient 
observations."  I  am  not  aware  that  the  variation  has  since  been 
confirmed.  It  is  not  in  SchdnfekTs  Catalogue,  1875,  but  it  has  been 
lately  suspected  of  variation  by  Franks,  who  rated  it  7  m.  in  Novem- 
ber, 1877,  and  "  1"  <B.A.C.  8104."  On  February  22,  1884,  I  esti- 
mated it  7im. — more  than  a  magnitude  less  than  E.A.C.  8104,  which 
seems  about  6  m.;  March  3,  rather  fainter  about  7f  ;  March  13,  small 
about  8  m. ;  March  14,  7|  or  8  m.;  March  17,  7| ;  March  18,  8  m. ; 
March  22,  8  m. 

Ko.  713.  BiRHii^oHAif  637  Feoasi. — Not  in  Lalande^s  Catalogue, 
7m.  Harding;  8*5  Lament;  7  Bessel.  Birmingham's  observations 
(1873-1875)  vary  from  5  to  75;  Webb,  8m.  December  12,  1873; 
Burton,  not  seen,  September  26,  1876.    My  observations  are  : — 

November  1,  1878,  7jm. 

December  23,  1878,  a  little  brighter — about  7  m. 

January  13,  1879,  about  half  a  magnitude  brighter  than  a  star 
following  r  Fegasi. 

August  14,  1879,  about  the  same  brightness  as  last  observation. 

SeptembeF  13,  1879,  about  =  a  star  j?  r  (3-inch  refractor). 

December  7,  1879,  two  steps  brighter  than  the  star  j?  t. 

September  10,  1883,  two  steps  brighter  than  the  star  j?  r. 

No.  714-Cephei. — Variation  suspected  by  Argelander,  but  not 
since  confirmed. 

No.  715.  Lacaills  9455  Gruis. — 5  Lacaille.  The  Cordoba  esti- 
mates for  the  combined  light  of  this  star  and  Brisbane  7280  vary  from 
5*7  to  6-1  {Uranometria  Argentina^  p.  275). 

No.  716.  Lalakde  45980  AorARn. — 7  m.  Lalande,  Fiazzi,  and 
Bessel ;  6-5  Heis ;  7*1  Johnson,  1858.  Estimated  6*3  at  Cordoba,  1872 
and  1874,  and  7 J  on  the  meridian,  November,  1877.  Dr.  Gould  says, 
"  Its  variability  seems  probable." 

No.  717.  100  Aquarii. — 5m.  Lalande  and  Harding;  6-7  Heis. 
Not  in  Argelander' s  Uranometria^  nor  in  Behrmann's  ^^Z^ ;  6*3  Gould. 
Sir  W.  Herschel  found  101-100.  September  21,  1875,  I  found  100 
much  fainter  than  99  and  101  Aquarii,  and  about  magnitude  6^. 

No.  718.  Lalande  46090  Aquarii. — 6^  Lalande;  6  Argelander  and 
Heis,  but  found  by  Schmidt  to  be  invisible  without  the  telescope  on 
July  9  and  10,  1878.  It  was  rated  7  m.  by  Bessel  and  only  8-9  by 
Lamont.     The  Cordoba  estimates  are  6*7,  6*8,  and  7*1. 

September  21, 1879, 1  found  it  equal  to  a  star  closely  ».  of  it-LL. 
46085. 

No.  719.  iFh(enicis. — 5  m.  Lacaille;  5-4  Behrmann.  Gould  says, 
'*  In  1871  the  magnitude  of  i  FhoBnicis  was  estimated  as  5*1,  but  in 
lh73  it  was  4*4,  by  the  accordant  estimates  of  two  observers  in  each 
year." 
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No.  720.  Lacaille  9535  Ph(ekici8. — ^Dr.  Gould  thinks  that  this  star 
has  probably  increased  in  light  since  the  time  of  Lacaille,  who  rated 
it  5J  and  6.     The  Cordoba  estimates  were  4-3  to  4*6  {I/,  A.,  p.  270). 

No.  721.  I  AirDROVEDiB. — Kated  4-3  by  Sufi;  4m.  and  5m.  by 
Lalande  ;  6  m.  by  Harding ;  4  m.  by  Argelander  and  Heis ;  7  m.  by 
Piazzi ;  and  3-4  and  7  m.  by  d'Agelet.  Sir  W.  Herschel  found  X  - 1,  jc. 
It  was  measured  4*44  by  Peirce  {Harvard  Annah,  vol.  ix.).  My  own 
observations  since  May,  1875,  show  well-marked  fluctuations  in  its 
light,  to  the  extent  of  about  half  a  magnitude.  It  is  sometimes  dis- 
tinctly brighter  than  its  neighbour,  k  Andromedse,  and  sometimes  quite 
as  distinctly  fainter.  The  observations,  however,  do  not  seem  to  show 
any  regular  period.  The  star  is  usually  about  one  or  two  steps  less 
than  K  Andromedse,  but  I  have  seen  it  nearly  three  steps  brighter  than 
K  on  several  occasions  during  the  years  1875-1884  (a  step  being  about 
iV  of  a  magnitude).  Pritchard  gives  4*58  (1882*677),  k  being  measured 
4-34  on  the  same  date.     4*30  and  4-1  H.P.  (/c-  4-42  and  4-1). 

No.  722.  y  Cephki. — 4  m.  Ptolemy  and  Sufi  ;  3^  Lalande  ;  3-4 
Argelander  and  Heis ;  3*48  Sir  J.  Herschel.  Sir  W.  Herschel  found 
35  (y)  -  >  ^8  (or  y  about  J  a  mag.  brighter  than  p) ;  3*51  Pritchard 
(1882-841.  From  comparisons  with  fi  Cephei  in  1882  and  1883,  Gem- 
mill  considers  y  variable  to  a  small  extent.     3'37  and  3-5  H.P. 

No.  723.  104  Aquabh. — 4i  and  5  Lalande ;  4  Heis.  Sir  W.  Her- 
schel found  104  =  103 ;  5*0  Gould.     4-78  H.P. 

In  December,  1875,  and  September,  1877,  I  found  104  brighter 
than  103. 

No.  724.  Lalande  46442  Piscitjm. — 7  m.  Lalande  ;  6J  Bessel;  6*5 
DM ;  6-7  Heis ;  5*9  Gould,  who  suspects  variation,  although  he  includes 
it  in  his  Standards  of  Magnitudes  {U,A,j  p.  36). 

No.  725.  8245  B.A.C.  ANDBOMEDiE. — 7  m.  Lalande  (46462) ;  6-7 
Heis;  7  m.  Franks,  1877. 

No.  726.  0)'  Aquarii. — 5  m.  Ptolemy,  Sufi,  and  Harding.  Not  in 
Lalande^s  Catalogue ;  4-5  Argelander ;  5  Heis.  Sir  W.  Herschel  w',  w* ; 
5  m.  Franks  (=  w^),  Oct.  29,  1877. 

In  December,  1875,  and  September,  1877, 1  found  it  brighter  than 
4i^  Aquarii  (5-4  Heis). 

No.  727.  Lalande  46504-8  Pegasi  =  78  Pegasi. — Rated  4^,  5J, 
and  6  m.  by  Lalande  ;  5  m.  Harding ;  5  Heis ;  4*93  H.P. 

No.  728.  107  Aquabii. — 6  m.  Lalande  and  Harding;  5-6  Heis.  Sir 
W.  Herschel  gives  106, 107, 108 ;  5*4  Gould.  I  found  107  equal  to  106 
Aquarii  in  Dec.  1875. 

No.  729.  19  PisciuM. — 6  m.  Lalande  (46575);  5  Harding ;  6*2  Arge- 
lander; 6  Heis ;  6  m.  Birmingham  (No.  648),  **red  orange"),  Sept.  17, 
1873,  and  Sept.  16,  1876 ;  6  m.  Franks  ('*  fiery  red"),  Oct.  29,  1877. 
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The  Cordoba  estimates  vary  from  4*8  to  6-4,  and  Dr.  Gould  says,  '*  The 
variability  seems  to  me  highly  probable."  Espin  says,  "  The  variation 
i.s  undoubted,  but  the  period  may  be  long  enough  to  enroll  it  in  Class 
III."  (Periods  of  several  years),  {English  Mechanic,  May  18,  1883). 

No.  730.  80  Pegasi. — 6^  and  6^  Lalande  (46719-20) ;  7  m.  Hard- 
ing ;  6-7  Heis.  Not  in  Argelander's  Uranometria,  Suspected  variable 
by  Gould,  who  rates  it  5*8.     Sir  W.  Herschel  gives  77-80. 

No- 731.  82PEOASI. — 6  m.  Lalande  (46772);  6  m.  Bessel;  6*0  DM; 
0-5  Argelander;  6  Hcis;  5-7  Gould  (at  Albany),  and  5*3  at  Cordoba. 
Gk>uld  suspects  variation,  although  he  includes  it  in  his  list  of  standards 
of  magnitudes  ( W.A.y  p.  36).     Sir  W.  Herschel  gives  70,  82,  77. 

No.  732.  Birmingham  651  Cephei. — In  the  notes  to  Birmingham* 9 
Catalogue  is  the  following  remark,  **  No,  651  (Schj.  276),  coloor 
yellow,  not  red;  very  feeble  zones;  must  be  variable  -  Mem.  II.  orange, 
variable  ;  third  type;  feeble  zones — Prodrome,  &c.,  1876."  Birming- 
ham found  it  7  m.  and  **  yellow,  slight  red  tinge,"  April  18,  1873. 

No.  733.    P.  XXIII.,  216,  217  Peoasi  =  2  3044.— A  double  star 
iS-5,  8*5  :  102°  :  18"-5.    Struvc  found  tlio  difference  vary  a  whole  mag., 
;ind  Webb  found  the  components  obviously  unequal,  p  the  smaller." 
Cel.  Objects,  p.  369). 

No.  734.  Lacaille  9643  Centatjri. — 6^  m.  Lacaille ;  6*0  Yamall 
1862) ;  6-7  EUery  (1867) ;  7-6  Cape  Catalogue  (1878-77).     The  Cor- 
doba  estimates  vary  from  5-5  to  6-2. 

No.  735.  Lalande  47032-34  Andromeda. — Bated  7-8  m.  by 
Lalande,  Sept.  22,  1797,  and  5-6  m.  Nov.  11,  1798;  7  Haiding. 
Labaume  says  {R.  A.S.  Memoirs,  vol.  iv.),  that  but  for  the  differrnce 
of  magnitude  they  might  be  considered  identical.  But  as  the  positions 
.trlven  by  Lalande  apree  closely,  the  star  may  possibly  be  variable.  It 
was  rated  6  m.  by  Heis  (No.  41  of  Andromeda),  but  is  not  in  Arge- 
lander's  Uranometria.  It  is  a  double  star  2  3050  (6,  6  :  202°  :  3")  and 
a  suspected  binary. 

Aug.  23,  1883,  I  found  Heis'  star  (?)  (the /of  3  stars  in  Harding's 
Atlas,  Map  xviii.)  4  steps  brighter  than  Heis'  No.  40  of  AndromedsB 
(south  of  it) ;  but  query,  Is  Hcis'  star  identical  with  the  one  referred 
to  by  Labmime  ?  The  star  observed  by  me  does  not  appear  to  be  iden- 
tical with  Lalande' s  star,  but  is  closely  following  it. 

No.  736.  3  Ceti.— 5i  Laknde  (47200) ;  6  m.  Heis ;  5.22  H.P. 

Dr.  Gould  remarks,  **  The  Cordoba  estimates  of  magnitude  of  this 
star  range  through  the  whole  interval  from  4*9  to  5*9,  leaving,  in  my 
mind,  small  doubt  of  the  variability  of  its  light."  Franks  estimated  it 
5.i  m.  Oct.  29,  1877,  and  brighter  than  any  of  the  following  stars: — 
L.A.C.  8221,  8239,  8266,  and  8285. 
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XIX. — A  Cataxooue  ojp  Sitspsciei)  Yasiable  Stabs.  "With  Notes  akd 
Obsebtations.  By  J.  E.  Gk)BE,  li.B.LA.,  F.E.A.S.,  Honorary 
Member  of  the  Liverpool  Astronomical  Society. 

NOTES  ADDED  IN  THE  PRESS. 
{March,  1885.) 

The  following  notes  contain  further  observations  of  some  of  the  stars 
in  the  Catalogue  up  to  the  above  date.  My  estimates  of  magnitude 
were  made  in  the  usual  way  by  careful  comparisons  with  neighbour- 
ing stars  of  nearly  equal  brilliancy.  The  magnitudes  of  the  comparison 
stars  were  chiefly  derived  from  the  Uratwmetria  Argentina  : — 

No.  4.  Lalande  405  CETi.^Tan.  6,  1885,  I  estimated  it  6*6  m. 
A  minimum  was  observed  by  Sawyer,  December  4,  1884,  mag.  7*0  or 
7*1  {private  letter). 

No.  10.  IT  Andbohedjb. — Ghige  found  this  star  constant  at  4*3 
from  Sept.  13,  1883,  to  Jan.  20,  1884  {Froeeedings,  Liverpool  Astrono- 
mical Society,  Vol.  n.,  p.  73),  4-39  H.P.,  and  4-6  *'  est." 

« 

No.  12.  Lalaxde  1013  Cassiopei.k. — Feb.  5,  1885,  fainter  than 
the  two  stars  »./. 

No.  16.  36  Anbbohed^. — 5*43  H.P.,  Nov.  7,  1884,  about  6  m., 
and  =  iff^  Piscium. 

No.  26.     37  Ceti. — ^Feb  5,  1885,  estimated  5*5  m. 

No.  30.     43  Cbti.—Nov.  12,  1884,  estimated  6*8;  Dec  21,  6*8. 

No.  32.    Lalajtde  2598  Ceti.— Nov.  12,  1884,  6-7;  Dec.  21,  67. 

No.  34.  Lalawde  2798  Ceti. — Nov.  12,  1884,  about  8  m.;  Dec. 
21,  below  8  m.     This  star  seems  certainly  variable. 

No.  39.  42  Cassiopelse.— 5-07  H.P.,  Sept.  19,  1884;  less  than 
46,  but  brighter  than  43  Cassiopeise. 

No.  48.  7  Abietis,— 5-90  and  61  H.P.  Oct.  22,  1884,  2  steps 
brighter  than  1  Arietis;  Feb.  14,  1885,  one  step  less  than  1  Arietis. 

No.  54.     61  Ceti.— 6-02  H.P.     Nov.  21,  1884,  estimated  62. 

No.  58.  66  Ceti.— 5-64  H.P. ;  5-8  Gould.  Nov.  21,  1884,  esti- 
mated 5*4. 

No.  60.  Lalakdb  4339  Peesei.— Feb.  16,  1885,  I  estimated  it 
6-2  m. 
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No.  61.  740  B.A.C.  CiBsiopBiiB.— April  13,  1884,  I  found  it 
faint  with  binocular;  Sept.  13,  1884,  faint  with  binocular  in  a  clear 
sky;  Sept.  18,  faint;  Nov.  7,  faint;  Nov.  24,  faint;  Jan.  6,  1885, 
about  8^m.;  Eeb.  3,  8^ni.;  March  12,  8|. 

No.  64.     79  Ceti.— Nov.  21,  1884,  7  m. 

No.  66.  Lalandb  4864  Psbsei. — Feb.  5,  1885,  estimated  6*5  m.; 
March  12,  1885,  64. 

No.  78.  Bbadlst  396  CASSioPELfi. — Sept.  13,  1884,  three  steps 
brighter  than  784  B.A.C.;  Sept.  18,  and  Nov.  7,  1884,  two  steps 
brighter  than  784 ;  Nov.  24,  one  step  brigher  than  784  ;  Jan.  6,  1885, 
one  step  less  than  784;  Feb.  3,  one  step  less  than  784  B.A.C.;  Mar.  12, 
two  steps  less  than  784  B.A.G. 

No.  79.  5  E&iDAiri. — 5*38  H.P.  Later  observations  by  Espin 
show  no  variation. 

No.  83.  P  PsBSEi. — Franks  found  the  companion  *'  easy  enough" 
with  ll|-inch  reflector,  Jan.  11,  1885,  and  about  2  magnitudes 
brighter  than  Bumham's  faint  companions. 

No.  94.  30  {e)  Tattbi.— 5-13  H.P.  Nov.  9,  1884,  60 ;  Dec.  21, 
4-8;  Feb.  3,  1885,  53. 

No.  98.  Lalande  7172  Taubi. — ^Nov.  9,  1884,  about  8  m.;  Dec. 
21,  81;  Feb.  3,  1885,  8-0. 

No.  103.  LALAin)£7710PEBS£i. — Septl8,1884,about6*2m. — ^less 
than  56  Persei.     597  H.P. 

No.  119.  IT*  Orionis  (1  Fl.). — 3-33  and  3-6  H.P.  From  observa- 
tions  in  1883-84,  Gage  found  a  variation  from  3*5  to  4*2,  with  a 
probable  period  of  about  54|  days,  and  with  minima  on  Nov.  30,  1883, 
and  Feb.  22,  1884,  and  a  maximum  on  March  21,  1884  {ProeiedingSy 
Liverpool  Astronomical  Society ^  vol.  n.  p.  72). 

No.  123.  o'  Okionis.— 5-44  and  4*9  H.P.  Dec.  23,  1884,  esti- 
mated 5*1  m. 

No.  135.     X  Eridawi. — Jan.  14,  1885,  4-8  m. 

No.  137.  n  B.  16.  Lepork.— 6-86  H.P.  Feb.  14,  1885,  I  esti- 
mated it  5'9  m. 

No.  147.  y  Orionis. — Qould  at  Albany  found  y  decidedly  brighter 
than  c  or  (  Orionis,  whereas  Thome  at  Cordoba  found  y  a  ^  magnitude 
fainter  than  c  or  ([. 
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No,  150.  -Obtonis — A9-m.  8tar(/.  31  Ononis)  strongly  suspected 
of  variation  by  Argelander.  Sadler  has  always  failed  to  find  any  9-m. 
star  in  or  near  the  place  {JBnglish  Mechanic,  March  8,  1878,  p.  625). 

1^0.  164.  EiEUiNGBAX  118  OsioNis. — ^March  6,  1885,  estimated 
6*9  m. ;  March  9,  6*8. 

No.  169.  V  Axmio^.--5-20  and  4-8  H.P.  April  11,  1884,  4-9; 
Feb.  3,  1885,  4*9;  March  11,  5-0. 

No.  170.     66  Obioios.— March  9,  1885,  5-1  m. 

No.  172.  -ar  AuKiojB.— April  11,  1884,  4-5;  Feb.  3,  1886,  4-7  m. 
4-47  and  47  H.P. 

No.  173.  Lalakde  11382  Obiokis.— Jan.  6,  1885,  5*4;  Feb.  3, 
5-4 ;  Feb.  14,  5-4 ;  March  11,  5-5. 

No.  174.  35  AuBiGJB. — ^Noy.  7,  1884,  three  steps  less  than  85  Heis 
AiuigSB. 

No.  175.  39  AuBiejB. — ^Not  in  the  harvard  Photometry.  April 
26,  1884,  four  steps  brighter  than  38  ;  Nov.  7,  five  steps  brighter  than 
38;  Nov.  23,  six  steps  brighter  than  38;  Jan.  12,  1885,  eight  steps 
brighter  than  38  ;  Feb.  3,  1885,  six  steps  brighter  than  38 ;  March  6, 
four  steps  brighter  than  38. 

No.  180.  Laiaitoe  11884.— 5-67  H.P.  Nov.  27,  1884,  estimated 
61 ;  Jan.  5,  1885,  5*7 ;  Feb.  14,  1885,  60 ;  March  14,  60  (H.P. 
scale). 

No.  182.  W.B.  265  Obiohis.— Feb.  3,  1885,  estimated  63  m.; 
Feb.  14,  6*1  m. ;  March  14,  6*3. 

No.  183.  Lalawde  12104  Obionis.— 5'11  H.P.  Feb.  5,  1885, 
5*7 m.;  March  12,  60. 

No.  184.  BiBMiNGHAM  144  Geminobttm. — Jan.  5,  1885,  6*6;  Feb. 
2,  1885,  6*8  m. 

No.  186.  BiBxiKOHAM  147  MoNOCEBOTis. — Feb.  5,  1885,  estimated 
7*7  m.;  March  12,  1885,  7*6. 

No.  187.  12  MoNocEBOTis.  —  5*69  and  5*3  H.P.  Feb.  3,  1885, 
6-4m.;  March  11,  1885,  6*4. 

No.  188.  0.  A.  5270.  Canis  Majobis. — I  could  not  see  this  star 
with  the  binocular  in  a  clear  sky,  Feb.  14  and  16,  1885.  It  is  not  in 
Harding  or  Behrmann. 
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No.  193.  -  Lajunde  12788  Monocebotib. — April  12,  1884,  faint 
with  binocular  in  a  clear  sky;  Feb.  3,  1885,  faint,  about  8^m. 

No.  196.  33  Gemikobith. — 544  H,P. 

No.  198.  -  Lacaille  2470  Canis  Majoris. — 6*53  H.P.  Feb.  14, 
1885,  I  estimated  this  star  7*2  m. 

No.  203a.  Lalande  13627. — Measured  5*38  at  Harvard.  Jan.  6, 
1885,  I  estimated  it  6*0;  Jan.  14,  5-9;  Jan.  26,  59;  Feb.  2,  60; 
Feb.  3,  60. 

No.  205.  19  MoNooEEOTis.— 4-82  H.P.  March  23,  1884,  53  ; 
March  31,  55;  April  1,  5-3;  April  8,  5-5 ;  April  12,  5*3 ;  April  17, 
5-3;  Feb.  16,  1885,  5-5. 

No.  208.  8  Canis  Majoris — 1*85  and  2*2  "est"  H.P. 

No.  206.  2306  B.A.C.  Monocerotis.— 5*20  and  56  H.P.  April 
12,  1884,  estimated  5*6  m. 

No.  212.  18  Heis  Lyvcis.— Feb  18,  1885,  I  estimated  it  5-2  m. 

No.  221.  61  Geminobum.— 5*69  H.P.  April  9,  1884,  estimated 
6-3. 

No.  225.  65  Gemtnobum. — 5*13  H.P.  April  9,  1884,  two  steps 
brighter  than  64. 

No.  226.  W.  B.  669.  Monooebotis.— 5-74  H.P.  Feb.  3, 1885,  esti- 
mated 6*1. 

No.  234.  XJ.  Canis  Minobis. — Baxendell  finds  variation  from  8*5 
to  13m.,  with  a  period  of  423  days.  He  gives  its  position  for  1885, 
R.A.  7^  23".  27'-5,  N.  8°  42^-9  (^private  Utter,  Oct.  1884).  This  star 
should  be  transferred  to  Catalogue  of  Known  Variables. 

No.  235.  Lalaxde  14970  Canis  Minobis.— April  8,  1884,  I  esti- 
mated it  6-4,  and  Jan.  6,  1885,  6*4.  Espin's  observations,  1881-1884, 
vary  from  6*55  to  6*3. 

No.  242.  Stbitve  1143  Caitis  MnroBis. — Struve  identified  this  star 
with  L.L.  15179  (9  m.).  Lalande's  star  lies  3"5  /.,  and  2'  38"  north 
of  the  place  given  in  the  Catalogue,  which  is  that  of  L.L.  15177 
{English  Mechanic,  vol.  xi.,  p.  493). 

No.  243.  Birmingham  H.  36  Geminorum. — April  9,  1884,  6*1  m. ; 
Feb.  4,  1885,  5-9. 
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No.  261.  80  MowocERons.—S-Se  H.P. ;  April,  11,  1884,  3-8  m.; 
February  14,  1885,  40. 

No.  271.  52  CAJffCEi.— April  11,  1884,  about  7^  m.;  February  16, 
1885,  7im. 

No.  272.  15  Htdm!.— 5-49  H.P. ;  April  11,  1884,  5-85;  April 
12,  5-8;  February,  14,  1885,  5-86. 

No.  274.  Birmingham  211  Cancbi. — April  11,  1884,  about  7  m., 
slightly  brighter  than  two  stars  n.p.;  February  16, 1885,  6^  m. — about 
half  a  magnitude  brighter  than  the  two  stars  n,p. 

No.  275.  60  (a^)  Cancri  =  BniMiNGHAM  212.— 5-70  and  5*5  H.P. ; 
April  11,  1884,  one  step  brighter  than  50  Cancri. 

No.  280.  Lalakde  18044  Cancei. — April  9,  1884,  I  estimated  it 
6*4 ;  about  equal  to  66  Cancri. 

No.  284.  3180  B.A.C.  ABQt^s.— Found  faint  at  Harvard. 

No.  287.  a  Hinua.— 202  and  2*3  H.P.  On  April  9,  1884,  I  es- 
timated this  star  only  i  magnitude  less  than  Regulus.    (a  Leonis.) 


No.  288.  f  Leokis.— 5-20  and  5-5  H.P.  April  12,  1884,  I  esti- 
mated it  5-7;  April  19,  5-6;  April  26,  5*6;  May  11,  5'5 ;  February 
5,  1885,  5-6;  March  12,  5-6. 

No.  289.  3245  B.A.C.  JJbsm  Majoris.— November  12,  1884,  two 
steps  less  than  the  star  «./.;  January  12,  1885,  same  as  last  observa- 
tion. 

No.  292.  i(35)HTDRiE.— 4-15H.P.;  April  11,  1884,  estimated 
3'85 — half  a  step  less  than  0  HydrsB. 

No.  295.  iff  Leonis.— 5-66  and  60  H.P. ;  May  12,  1884,  5-9  m. ; 
May  17,  6*1 ;  February  5,  1885,  5-9. 

No.  297.  12  Sextantis.- 6-65  and  6*4  H.P.  February  14,  1885, 
I  estimated  it  6*7  m. 

No.  324.  2543  R.  Ubs-b  Ma/obis.— September  17, 1884,  6-2  ;  Octo- 
ber 2,  6-3;  October  10,  62;  November  12,  6*2. 

No.  344.  Lalande  21860  Leonis. — March  6,  1885,  estimated 
6-6  m. 

No.  345.  X  Draconis.— 4-09  and  4-1  H.P. 
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Ko.  375.  P  CosYi. — Sawyer  finds  a  yariation  of  about  one  mag.  in 
this  star  {private  Utter). 

No.  383.  BiBioKGHAic  290  Canes  Ybnatici. — Called  by  Scbjellerup 
''La  Superba."  Estimated  5*3  by  Oage,  June  15,  1884  (Englieh 
Ifeehantc,  August  1,  1884);  5-59  and  5*9  H.P. 

No.  384.  Lalahtde  23824  Yibginis.— April  26,  1884,  estimated  6*3 
-—one  step  brighter  than  LL  23410,  but  about  half  a  magnitude  less 
than  31  Yirginis. 

No,  412.  83  IJB&fi  Majoris. — ^April  8,  1884,  I  found  it  one  step 
less  than  Alcor  (80) ;  February  26,  1885,  three  steps  less  than  Alcor ; 
March  6,  three  steps  less  than  Alcor. 


No.  417.  V  Boons. — 4*11  H.P.  May  28,  1884,  half  a  magnitude 
brighter  than  r  Bootis — strong  twilight. 

No.  426.  15  BooTis.— 5-23  and  5-4  H.P.  May  28,  1884,  estimated 
5*8.  Espin's  observations,  1882-1884,  show  no  variation  {private 
leUer). 

No.  428.  W.B.  143  Vieginis.— 607  H.P.  April  20,  1884,  esti- 
mated 6*2— equal  to  LL  26056. 

No.  431.  V  ViEGnas.— 5-19  H.P.      April  20,  1884,  estimated  57. 

No.  433.  103  (i;»)  ViEGiwis.--6-67  H.P.  April  20,  1884,  7-0— 
less  than  LL  2627  3. 

No.  436.  BiEMiNGHAJC  327  Boons. — ^Espin  found  the  light  of  this 
star  constant  at  6-8-7*0  in  1882-1884  {private  letter). 

No.  440.  <^  ViEGiNis.— 4-89  H.P.     April  20,  1884,  estimated  5-2. 


No.  443.  v  BooTis. — 4*59  H.P.  April  8,  1884,  ir  =  o  Bootis;  May 
6,  1884,  TT  one  step  less  than  o,  strong  twilight;  May,  28,  1884, 
IT  one  step  brighter  than  o. 

No.  446.  31  Boons.— 4-99  H.P.  May  28,  1884,  estimated  5-0. 
Espin's  observations,  1881-1884,  show  a  difference  of  only  0*3  mag. 

{private  letter). 

No.  447.  34  Boons.— April  10,  1884,  4*8.     4*93  H.P. 

No.  451.  Lalandb  27017  Boons.— 7*02  H.P.  and  6*5  "est." 
April  20,  1884,  estimated  6*8— two  steps  less  than  LL  26312. 

No.  452.  Lacaille  6077  Apodis. — Gould  says  **the  variability 
seems  beyond  question." 


Gore — On  Suspected  Variable  Stars »  417 

No.  460.  8  Boons.— 3-50  H.R  March  23,  1884,  37 ;  April  10, 
3*6;  March  21,  1885,  3-6. 

No.  461.  Stbuve  1932  Corona. — ^March  12,  1885,  estimated  6-3. 
This  star  seems  certainly  variable ;  March  21,  6*4. 

No.  472.  /JL  CoBOH^  BoBBALis.— 5-44  and  5*1  H.P. ;  March  21, 1885, 
5-3. 

No.  474.  2  1964  Corow^  Boebalis. — April  19,  1884,  I  estimated 
it  7-2— equal  to  LL  28641  (n./.  {),  but  less  than  LL  28347 ;  Septem- 
ber 21,  1884,  6-9— three  steps  brighter  than  LL  28641 ;  March  9, 
1885,  one  step  brighter  than  LL  28641.  Bumham  rated  the  compo- 
nents 8-0  and  8*2  (1880-392). 

No.  479.  Lalaitde  28716  Skbpentis. — April  20,  1884,  considerably 
less  than  X  Serpentis ;  May  2,  1 884,  less  than  co  Serpentis,  and  about 
equal  ^  (6*2  Gould). 

No.  481.  5248  B.A.C.  Draconis.— 6  03  H.P.  and  54  "est." 

No.  494.  BiRHnroHAM  372  Serpentis. — Found  at  Dunsink  to  have 
no  colour  on  April  30,  1880,  and  deep  orange  (!)  on  June  10. 

No.  498.  W.B.  140  ScoRPn.— 5*98  H.P. 

No.  500.  Lalaitoe  29822  Ophiuck. — September  21,  1884,  7*3  m. 

No.  501.  X  OpHiFcn.— 503  H.P. 

No.  505.  /5  HERCULIS.--2-76  H.P.  May  17,  1884,  estimated  2*5 
— one  step  brighter  than  ([  Herculis. 

No.  508.  33  Herculis.— May  12,  1884,  7*1  m. 

No.  509.  17  Draconis.— 5-24  and  4-8  ("  est")  H.P. 

No.  511.  I  OPHiucn.— 4-41  and  4-2  H.P.  May  2,  1884,  I  found 
this  star  considerably  fainter  than  y  Serpentis  (3*83  Pritchard;  4*00 
H.P.)  and  about  equal  (o  Herculis  (4*8  Gould ;  4-69  H.P.) ;  May  12, 
1884,  one  step  brighter  than  oi,  or  4-7  m. 

No.  513.  24  OPHircn.— 5-55  H.P. 

No.  515.  30  OpmiTcn.— September  20,  1884,  56  m.     4*98  H.P. 

No.  518.  /xDraconis. — 5*18  H.P. 

No.  526.  cr  OPHircn.— 4-42  and  4-7  H.P.  May  19,  1884,  esti- 
mated  4*4— equal  to  70  Ophiucii,  and  reddish;  May  22,  4*5. 

No.  527.  51  {c)  OPHircn.— 4-88  H.P. 


No.  532.  Birmingham  420  Ophiuch.  —  September  20,  1884,  in- 
visible with  binocular. 

No.  534.  Birmingham  422  OpHnrcn.— September  20,  1884,  7;  m. 
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Ifo.  636.  D.M.  46^  2627.— April  10,  1884,  6-9;  September  13, 
6-8. 

No.  537.  68  0PHn7cn.— Measured  4-75  at  Oxford  (1882-483);  4*42 
H.P.  May  19,  1884,  four  steps  less  than  67  (o)  and  70  Ophiucii; 
May  22,  1884,  and  September  20,  1884,  same  magnitude. 

No.  539.  y  Sagittami.— 3-05  H.P. 

No.  548.  -  ly  Serpentis.— 3'35  H.P.  September  21,  1884,  3*5  m. 
— equal  to  v  Ophiucii. 

No.  551.  42  Dbaconis.— 4-98  H.P. 

No.  554.  a  ScuTi.— 401  H.P.  September  20,  1884,  estimated 
4-2. 

No.  557.  Lalakdb  34746  Aquil^. — September  20,  1884,  esti- 
mated 7*7  m. 

No.  559.  29  SAoiTTAKn. — 5*49  H.P. 


No.  560.  BraMiNGHAM  464  Aquilb. — September  20,  1884,  I  esti- 
mated it  8  m.     It  was  estimated  8  m.  by  Gemmill,  August  20,  1884. 

No.  561.  Laiandk  35150  SEBPianns. — 601  and 6*3 H.P.     May 27, 
1884,  6-5;  September  13,  6-5. 

No.  564.  11  AftXJiL^.— 5-20  and  5-3  H.P.     May  27,  1884,  5*8  m. ; 
September  13,  5*8. 


No.  566.  12  Aquiljs. — 4*02  H.P.  September  19,  1884,  estimated 
4*2 — three  steps  brighter  than  6  Aquilae. 

No.  567.  XLtm:.— 512  and  5-3  H.P. 

No.  568.  BiBMCfGHAH  483  Aquila. — Gemmill  estimated  this  star 
8*5  m.,  August  19,  1884,  and  8  m.  September  2,  1884. 

No.  574.  Lalande  36099  AftUiLiB.— 6*34  H.P.  September  17, 
1884,  6*6  m. 

No.  575.  53  Dbaconis.— 519  H.P. 

No.  577.  24  Aqutle. — September  19,  1884,  about  7  m. — slightly 
brighter  than  the  star  north  of  it,  but  at  least  one  magnitude  fainter 
than  27.     659  and  6-2  H.P. 

No.  579.  6624  B.A.C.  Ltr^e.— April  19,  1884,  I  estimated  it  7*2 
— equal  to  Lalande  36561,  but  considerably  brighter  than  Lalande 
36527  («./) ;  September  18,  1884,  7*3. 

No.  580.  x"  SAGiTTAKn.— 5-87  H.P. 
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No.  684.  Lalande  36781  AftuiLas.— 6-17  and  5'8  H.P.  May  27, 
1884,  6-8;  September  13,  67. 

No.  585.  a  Yxtlpecule. — 469  H.P. 

No.  586.  Lalanse  36863  Aquil^  =  P.  xix.,  144. — September  17, 
1884,  6-8  m. 

No.  587.  36  (a)  Aquil^.— 523  H.P.  September  21,  1884,  esti- 
mated 5*6  m. 

No.  590.  D.M.  17°,  3997.— S.  C.  Chandler,  Jun.,  considers  that 
d'Agelet's  star  is  iMt  identical  with  the  Durchmusterung  star.  He 
failed  to  see  any  trace  of  a  star  in  d*Agelet's  position  (0**7/.,  and  2''2  «. 
of  the  D.M.  star)  with  a  6i-inch  reflector  in  1882  and  1883,  and  found 
it  invisible  with  15-inch  refractor,  November  4,  1883  {Science  Observer , 
43*44,  vol  iv.).  On  September,  18,  1884, 1  could  see  no  trace  of  the 
star  with  the  binocular  in  a  clear  sky. 


No.  591.  II  Aquiljb. — 4-68  and  5*2  H.P. 

No.  595.  6728.  B.A.C. — Nov.  25,  1878,  I  found  this  star  less  than 
LL  37237  {n.p.\  but  brighter  than  LL  37436  (n./.) ;  Oct.  22,  1884, 
two  steps  less  than  LL  37237. 

No.  598.  D.M.  41°.  3469  Ctgni.— 607  H.P.  Oct.  10,  1884, 
three  steps  brighter  than  the  star  near  14  Cygni  ;  Oct.  22,  1884, 
six  steps  brighter  than  the  star  near  14;  Feb.  5,  1885,  six  steps 
brighter  than  the  star  near  14. 

No.  599.  Lalaijde  37621  Ctoni. — Nov.  19,  1883,  less  than  LL 
37783,  but  brighter  than  LL  37674;  Oct.  22,  1884,  same  as  last  ob- 
servation. 

No.  602.  IT  AftuiL^.— 5-70  and  5'9  H.P. 

No.  604.  Lalande  37868. — Sept.  21,  1884,  about  6  m. ;  two  steps 
less  than  LL  37960  ;  576  H.P. 

No.  605.  9  Sagitt-ze.— May  28,  1884,  6-8  m.;  Sept.  21,  6-6— at 
least  one  magnitude  less  than  ^  Sagittse. 

No.  606.  €  Dbaconis.— 3-93  H.P.  April  20,  1884,  4*1 ;  Feb.  16, 
1885,  4-0. 

No.  608.  10  Sagitt^. — May  28,  1884,  half  a  magnitude  less  than 
11,  or  6-5  m. ;  Sept.  21,  1884,  66. 

No.  609.  ri  Ctgni.— 404  and  4*2  H.P.  Nov.  9,  1884,  I  estimated 
it  three  steps  brighter  than  8  Cygni. 
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Ko.  611.  LALAin>B  38405  Aquila. — Sept.  17,  1884,  6*8  m. 
No.  613.  Lalakde  38506  Aquiljb. — 6-44  H.F. 

No.  614.  66  Aqitilb.— 5-74  H.P.  Sept.  17,  1884,  estimated  6-1, 
and  equal  62  Aquilsa. 

No.  615.  Lacaillb  8381  SAorrrARn. — 5-97  H.P. 

No.  622.  Lalande  39222  Aqitiljs.— 6-09  H.P.  Sept.  17,  1884,  I 
estimated  it  6-3. 

No.  623.  BiBMiKGHAM  558  DsLPHDn. — Sept.  17,  1884,  6*3  m. 

No.  625.  Anon  Cap&icobni. — Sept.  13,  1884,  much  less  than  LL 
39361  (7-6  Gould). 

No.  628.  <i^  Ctgwi.— 5-57  H.P. 

No.  630.  47  Ctohi. — Sept.  19,  1884,  two  steps  less  than  X,  but 
brighter  than  49  Cygni.     477  H.P. 

No.  633.  I  Delphdti.— 5-30  H.P. 

No.  634.  71  Aqitiljs.— 4-44  H.P.     Sept.  18,  1884,  estimated  4*3. 

No.  635.  RsD  Stab  near  a  Cyoni. — Baxendell's  observations  show 
this  star  to  be  certainly  variable  {private  letter^  Oct.,  1884).  Its  de- 
signation will  be  Y  Cygni. 

No.  636.  BnocnreHAM  569  Delphivi. — Estimated  7-5  by  Espin, 
June  28,  1884,  and  6-3  m.  July  23,  1884  {private  Utter).  Sept.  13, 
1884,  I  estimated  it  6-7;  Sept.  17,  69;  Sept.  18,  6-9;  Oct.  10,  7-2; 
Oct.  22,  7-3;  Oct.  24,  71 ;  Nov.  5,  67;  Nov.  7,  6-8  ;  Nov.  9,  6-7 ; 
Nov.  21,  6-6;  Nov.  24,  65;  Dec.  3,  65;  Dec.  14,  6-4;  Dec.  17,  6-4; 
Dec.  21,  6*5;  Jan.  5,  1885,  6*7;  Jan.  8,  6-9.  This  star  is  certainly 
variable. 

No.  640.  14  Delphiki.— 614  and  63  H.P. 

No.  664.  7489  B.A.C.  Croisri.— April  19,  1884,  6-8  m.,  two  steps 
less  than  LL  41949  (n.jp.);  Sept.  18,  6-8 ;  622  H.P. 

No.  664a.  BiBimroHAM  587  Croia  =  D.M.  44°,  3877.— Sept.  18, 

1884,  about  half  a  magnitude  less  than  LL  42205 ;  Nov.  7  and  9, 
equal  to  LL  42205 ;  Nov.  21,  about  6*3,  and  one  step  brighter  than  LL 
42205  ;  Dec.  14  and  17,  same  as  last  observation ;  Dec.  23,  1884,  two 
steps  brighter  than  LL  42205;  Jan.  5,  1885,  about  5'8;  Jan.  12» 

1885,  5-9;  Jan.  26,  6*3;  Feb.  2,  67;  Feb.  7,  6-8;  Feb.  13,  6-8; 
Feb.  16,  6-8;  Feb.  22,  6*7;  March  6,  67.  This  star  seems  cer- 
tainly variable.  Peirce  says  the  star  observed  by  him  *'  was  perhaps 
DM  +  45°,  3637,"  which  is  identical  with  LL  42376  (»./.). 
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No.  665.  41  Capbioobni.— 517  H.P. 

No.  669.  BiBiONOHAX  596  Aqvabh. — Sept.  18,  1884,  about  7^m., 
only  a  little  brighter  than  the  star  s.f. 

No.  670.  28  AQTTABn.— 5-81  H.P. 

No.  697.  Lalands  44782  PiBcnrM. — Sept.  17,  1884,  estimated 
70m.  and  =  LL  45030 ;  Nov.  7,  1884,  71  m. 

No.  698.  p  Pboahi.— 4-95  H.P. 

No.  710.  8  AiTOBOMEDJB. — 4-87  H.P. — Sept.  18,  1884,  two  steps 
less  than  7,  and  three  steps  brighter  than  1 1  Andromedso.  Feb.  14, 
1885,  two  steps  less  than  7. 

No.  711.  ^  Aqttarii.— 5-08  H.P. 

No.  712.  8122.  B.A.C.  Cephei.— (Liouville's  variable).  April  2, 
1884,  about  8  m.;  April  13,  8  m.;  April  17,  7f ;  May  12,  7f ;  Nov. 
7,  7*.;  Jan.  15,  1885,  7i;  March  11,  7i. 

No.  718.  Lalakdb  46090  Aqfabh. — 6*67  H.P. 

No.  724.  Lalaitde  46442  Pisgittk. — Sept.  18,  1884,  estimated  5*9 ; 
Nov.  12,  6-1. 

No.  725.  8245  B.A.C.  Akdboxedjb. — Gage  found  this  star  con- 
stant at  6-3  from  Sept.  13,  1883,  to  Jan.  26,  1884  {Proeeedingi^  Lmr- 
pool  Asironomtcal  Society ^  vol.  n.,  p.  73). 

No.  726.  w'  Aqfabh. — 468  H.P. 

No.  729.  19  PiBcnnc. — 5-15  and  5*7  H.P.  Espin's  observations 
(1880-1884)  show  a  variation  from  5*2  to  6*2,  and  he  deduces  a  period 
of  165  t  days,  with  a  maximum  1884,  Aug.  19,  at  which  epoch  the 
maximum  ^5*2  m.)  was  **  very  marked"  {private  Utter),  On  Sept.  17, 
1884, 1  estmiated  it  5*5.  This  star  should  be  transferred  to  Catalogue 
of  Known  Variables. 

No.  730.  80  PBeAsi.— 6*02  H.P.  Sept.  18,  1884,  estimated  6*3; 
Nov.  12,  6*4. 

No.  731.  82  Pbgasi.— 5-32  and  5*5  H.P.  Sept.  18,  1884,  5*2  m.; 
Nov.  12,  5-2. 

No.  735.  Lalahde  47032  Ain>EOMBDJB. — 5*77  H.P. 
No.  736.  3  Ckci.— Feb.  4,  1885, 1  estimated  it  5*4  m. 
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NOTES  4lND  OB8EKVATION8. 

Ko.  737.  (=  Lacaille  9732). — 6^  Lalande  and  Lacaille ;  6Haidiiig; 
not  given  by  Argelander  or  Heis ;  6  m.  Behrmann ;  estimated  5*9  m. 
at  Cordoba ;  but  measured  only  7*29  at  Harvard  (K.F.  2). 

Ko.  741.  B  96.-6^  and  7  Lalaitde  (9581-2) ;  6  and  7  m.  Birming- 
ham; 8  Webb;  6*6  Gould;  March  9,  1885,  estimated  7*0. 

Ko.  742.  Not  mentioned  by  Sufi ;  5  m.  Lalande ;  6-5  Heis ;  4*92 
and  5*1  H.F.  On  April  13  and  20,  1884,  I  found  /&  =  X  Auriga,  and 
1  step  brighter  than  o- ;  Sept.  13,  fi  =  X. 

No.  743.  6  m.  Heis ;  5*38  Peirce ;  5*14  H.P.;  and  5*8  "  est." 

No.  744.  A  companion  to  this  star  (86^-5  :  12"- 12)  is  suspected  of 
variation. 

No.  748.  15  MoNOOEBons. — A  companion  to  this  known  variable 
star  (139^*2 :  75"'7)  has  been  suspected  of  variation.  It  was  esti- 
mated 8-5  m.  by  Main  (186316),  but  only  12  m.  by  Sadler  (1875-3). 

No.  752.  March  25,  1884,  equal  to  its  neighbour  D.M.  33%  1898, 
or  6*8  m.,  but  in  a  photograph  taken  by  Espin  on  May  19,  1884,  only 
7*7  m.  ''A  third  photograph  was  taken  a  few  nights  later,  when  the 
star  had  apparently  regained  its  previous  brilliancy."  It  is  Lalande 
18957  (8  m.).    Not  in  Mardinfs  Atlas. 

No.  755.  4m.  Lalande  (25113) ;  5  Harding;  5  Heis ;  5*5  Gould; 
5-15  and  5-3  H.P. 

No.  756.  A  double  star;  relative  brightness  of  components  variable 
according  to  Struve. 

No.  757.  Nature^  June  5,  1884.     Position  for  1885*0. 

No.  759.  A  well-known  double  star ;  one  of  the  components  pro- 
bably variable  (see  Southern  Stellar  Obfects,  p.  64). 

No.  760.  4-3  Sufi ;  3-4  Argelander ;  3  Heis  and  Houzeau ;  3*0 
D.M. ;  3-60  Pritchard  (1882376) ;  3*36  and  3*2  H.P.  June  6,  1875, 
I  found  V  about  equal  to  {  Herculis;  Sept.  22,  1875,  v  distinctly 
brighter  than  c,  but  not  quite  equal  to  {  Herculis. 

No.  761.  4-84  Pritchard  (1882-731) ;  4-62  and  4*3  H.P.  I  found 
it  =  r  Draconis,  March  4,  1884. 
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No.  762.  6i  Lalande  (33087-8) ;  5  Haniing ;  6-4  Heis ;  4-26  at 
Oxford  (1882-398);  4*55  and  4*8  H.F.  A  well-known  double  star. 
Struve  rated  the  components  at  4*9  each,  and  Smyth  5\  and  6. 
Variation  has  also  been  suspected  in  the  colours  of  the  components. 
May  23,  1884,  I  estimated  95  one  step  less  than  102,  but  considerably 
brighter  than  96  Herculis. 

No.  763.  4m.  Lalande;  4  Heis;  3*67  at  Oxford  (1882*398); 
3-99  H.F.    May  23,  1884,  I  found  it  one  step  less  than  f  Herculis. 

No.  766.  =  Arg.  36°,  3243. 

No.  766.  A  close  companion  (126^*9:  1"*84)  is  suspected  variable; 
8  and  9  m.  Dembowski;  11m.  0.  Struve.  Burnham  found  it  'Wery 
difficult "  with  6.uich  refractor. 

No.  768.  No  magnitude  given  in  Lalande ;  8  m.  Harding. 

No.  770.  A  well-known  double  star.  The  small  companion  sus- 
pected of  variation  by  Struve,  Dembowski,  and  0.  Struve. 

No.  771.  Sept.  17,  1884,  I  estimated  it  68  m. 

No.  772.  Birmingham's  observations  vary  from  9*5  m.  to  invisi- 
bility. 

No.  773.  One  of  the  components  of  this  multiple  star — h  1886— 
has  a  small  companion,  which  has  been  suspected  of  variation ;  13  m.. 
Sir  J.  Herschel;  14m.,  Smyth;  16m.,  Piazzi  Smyth  at  Teneriffe 
(Herschel's  scale) ;  10-5  m.  Sadler. 
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XX. — Report  ow  the  Botany  of  Lough  Aixen,  ahd  the  Suete- 
ANiEMN  Mountains.  By  Samuel  Alexander  Stewart,  Fellow  of 
the  Botanical  Society  of  Edinburgh,  Curator  of  the  CoUectionB  in 
the  Museum  of  the  Belfast  Natural  History  and  Philosophical 
Society. 

[Read,  January  26,  1885.] 

Lough  Allen  may  be  reckoned  amongst  the  principal  Irish  lakes. 
Its  general  form  is  somewhat  pear-shaped,  the  extreme  length  from 
north  to  south  being  nine  miles,  the  breadth  varying  from  three  miles 
at  the  north  to  less  than  one  mile  at  the  southern  end.     The  lough  is 
shut  in,  on  the  east  side,  by  the  Slieyeanierin  range  of  mountains,  the 
highest  point  being  Slieveanierin,  in  the  county  Leitrim,  1922  feet. 
Slievenakilla,  which  is  on  the  boundary  of  the  counties  Cavan  and 
Leitrim,  has  an  elevation  of  1793  feet.     On  the  west  side  the  lough 
is  bounded  by  the  low  hills  of  the  Arigna  range,  which  lie  in  the 
counties  of  Cavan  and  Roscommon.     On  this  side  the   slopes  rise 
steadily  for  a  distance  of  one  to  two  miles  from  the  shore,  and  culmi- 
nate  in  a  ridge,  the  highest  points  of  which  are  over  900  feet.     The 
surface  of  the  lake  has  an  elevation  of  1 60  feet  above  the  sea.     At  the 
extreme  noilh  the  Upper  Shannon  pours  into  the  lough,  from  the 
county  of  Cavan,  as  a  rapid,  though  unimportant  mountain  stream. 
Here  it  is  augmented  by  the  numerous  rivulets  which  drain  the  sur- 
rounding hills,  so  that  it  flows  out  at  the  south,  near  Brumshambo,  as 
a  deep  but  rapid  river.     At  Ballantra,  at  the  margin  of  the  lake,  is  the 
old  Shannon  Bridge,  over  which  the  French  forces  under  General 
Humbert  passed  in  1798,  and  which  they  ineffectually  endeavoured  to 
blow  up  in  order  to  prevent  pursuit.     The  damage  thus  done  was  not 
repaired,  but  a  new  road  and  new  biidge  being  constructed,  the  old 
bridge  has  been  allowed  to  remain  in  its  dilapidated  statd)  an  object  of 
greater  interest  than  the  much  better  modem  structure.    The  violence 
of  the  wind  is  often  severely  felt  on  Lough  Allen,  and  the  occasional 
squalls  which  surge  through  the  narrow  passes  of  the  encircling  hills 
are  sometimes  dangerous.     The  extent  of  the  district  now  reported  on 
is,  roughly  stated,  twelve  miles  in  length,  and  six  in  breadth,  an  area 
of  some  seventy-two  miles,  about  one-fourth  of  which  is  under  water. 
A  very  large  percentage  of  the  land  is  occupied  by  boggy  heaths,  and 
another  large  portion  by  wet  pastures.     A  comparatively  small  part  is 
in  tillage,  and  this  mainly  around  the  margins  of  the  lake.     To  the 
south,  near  Drumshambo,  limestone  rocks  predominate,  and  afford  a 
better  mil.     The  mountain  streams  have  cut  deep  gorges  in  the  hills, 
forming  gloomy  ravines,  whose  sides  alternate  with  wet  sandstone 
ledges,  and  black  crumbling   shales,    and  are  but  slightly  relieved 
by  displays  of  wild  flowers,  or  of  graceful  native  shrubbery.     Un- 
less for  the  sportsman,  the  scene  is  uninviting  in  the  extreme,  and 
little  pains  are  taken  by  the  people  to  improve  it.     Only  in  rare  in- 
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stances  is  there  any  attempt  to  ornament  the  cottages  by  even  the 
simplest  flowers. 

The  entire  district  is  included  in  the  Connaught  coal-field,  one  of 
the  few  tracts  of  coal-measnres  which  remain  in  Ireland.  The  rocks 
composing  the  strata  lie  far  down  in  the  Upper  Carboniferous  series ; 
they  rise  on  the  east  side  to  an  eleyation  of  nearly  2000  feet.  These 
mountains  are  considered  by  the  officers  of  the  GFeological  Survey  as  of 
the  age  of  the  English  Yoredale  beds,  and  therefore  at  the  base  of  the 
Upper  Carboniferous,  and  in  immediate  succession  to  the  great  moun- 
tain limestone  series,  so  well  developed  in  the  Ben  Bulben  range  to 
the  north-west.  The  strata  are  well  exposed  in  the  admirable  section 
made  by  the  Stony  Elver,  which  in  rainy  weather  rushes  down  the 
west  side  of  Slieveanierin  as  a  mountain  torrent.  Massive  beds  of  what 
seems  a  valuable  hsematite  are  interstratified  with  soft  black  shales,  and 
occasional  bands  of  sandstone.  These  beds  are  dominated  by  sandstones 
that  appear  in  low  clifPs  as  tabular  masses,  and  are  referred  by  Profes- 
sor Hull  to  the  millstone  grit.  The  elevated  plateau  thus  constituted 
was  at  one  time  continuous  over  a  wide  area,  extending,  as  we  still 
see,  across  Cavan  to  Fermanagh  on  the  east.  The  action  of  denuding 
agencies,  persistently  operating  for  long  periods,  has  resulted  in  sculp- 
turing the  surface  into  its  present  outline,  and  thus  we  have  now  the 
Slieveanierin,  and  Cuilceagh  ranges,  and  their  subordinate  hills,  sepa- 
rated by  broad  valleys  and  deep  glens  excavated  in  the  underlying  shale. 
At  the  south  end  of  Lough  Allen  there  is  a  small  exposure  of  mountain 
limestone  rocks,  on  which  flourish  several  plants  not  met  with  else- 
where in  the  district.  The  rocks  forming  the  low  hills  on  the  west  of 
the  lough  are  classed  as  equivalents  of  the  lowest  coal-measures  of 
England,  and  contain  thin  seams  of  indifferent  coal.  In  several 
places  this  coal  is  extracted  in  small  workings  of  a  most  primitive 
character. 

On  the  Arigna  river,  three  and  a-half  miles  north-west  of  Brum- 
shambo,  are  extensive  iron-works,  but  out  of  use  for  half  a  century, 
and  now  in  a  state  of  dilapidation,  heaped  up  with  rubbish,  and  over- 
grown with  weeds.  Stores  of  valuable  metal  are  all  around,  and,  if 
coal  suitable  for  smelting  could  be  obtained,  there  is  no  reason  why 
these  old  buildings  should  not  be  replaced  by  still  more  extensive 
works.  A  district,  with  rocks  such  as  those  just  described,  nowhere  pre- 
sents a  variety  of  vegetation,  or  yields  plants  of  much  rarity.  Eut,  as 
our  uplands  have  an  altitude  almost  equal  to  that  of  the  Ben  Bulben 
range,  only  some  twenty-five  miles  to  the  north,  it  might  nevertheless 
reasonably  be  hoped  that  some  of  the  rarities  of  that  famous  botanical 
region  would  extend  to  these  neighbouring  hills.  Such  is  not  the  case, 
and  the  result  of  the  present  exploration  is  stUl  further  evidence  as 
to  how  profoundly  the  flora  of  a  country  is  controlled  by  petrological 
conditions.  It  is  further  to  be  remarked  that  this  region,  now  so  bare, 
was  at  one  time  well  wooded,  and  that  the  flora  has  responded  to  the 
changed  conditions,  so  that  sylvan  plants  are  at  present  extremely 
scarce.     The  list  which  followR  includes   only   plants    which   were 
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actually  seen.  A  few,  doubtlessy  were  orerlooked,  and  a  very  few  of 
the  plants  of  early  spring  were  missed ;  but  it  is  not  allowable  to 
assume  tbeir  occurrence,  even  though  they  be  of  the  commonest  types. 
The  whole  number  of  species  now  put  on  record  is  364,  namely, 
flowering  plants  269,  ferns  and  their  allies  20,  characes  3,  mosses 
64,  hepatics  8.  The  enumeration  of  the  two  latter  groups  is  not  to  be 
considered  as  at  all  complete,  the  hepaticsB  not  being  specially  sought 
for,  and  the  moRses  which  appear  in  winter  remain  unnoted.  This 
flora  belongs  almost  entirely  to  District  IX.  of  the  CyheU  Stbemiimy 
and  this  being  one  of  the  best  worked  districts,  but  few  new  discoveries 
could  be  made.  The  following,  however,  have  not  hitherto  been  pub- 
lished in  any  list  of  plants  in  District  IX.,  namely : — 

Medicago  lupulina.  Myriophyllum  spicatum. 

EubuB  leucostachys.  JBgopodium  podagraria. 

E.  hirtifolius.  Arctium  minus. 

E.  villicaulis.  Carez  aquatilis. 

E.  macrophyllus.  Equisetum  maTimum. 

E.  kcehleri.  Isoetes  lacustris. 

E.  lejeunii. 

The  grouping  of  the  species  in  the  following  list  amongst  the 
larger  oiders  of  British  plants  shows  considerable  differences  when 
compared  with  the  general  flora  of  Ireland.  Some  orders  have  a 
representation  much  in  excess  of  what  they  could  claim,  if  this  florola 
were  constituted  similarly  to  the  flora  at  large  ;  the  most  marked  of 
these  being  the  Gompositae,  ScrophulariaoesB,  and  Juncaceas.  Of  the 
latter  order  this  small  district  yields  two-thirds  of  the  species  repre- 
sented in  Ireland ;  rushes  are  everywhere,  and  in  an  abundance  whidi 
certainly  is  not  exceeded  in  any  otiier  part  of  the  country.  To  balance 
this  preponderance  of  some  orders,  it  will  be  observed  that  there  is  a 
corresponding  deficiency  in  others,  notably  the  Cruciferte,  Labiatse, 
OrchidacesB,  and  Filices. 

Eegarding  the  geographical  relations  of  this  flora,  it  will  be  seen 
that  Watson's  British  type  claims  the  great  mass  of  the  vegetation, 
the  exceptions  being  few  in  number,  confined  to  very  narrow  limits^ 
and  nowhere  occurring  in  abundance.  Of  Watson's  English  type 
only  twenty  can  be  enumerated,  namely  : — 

Nuphat  lutea.  Carduus  pratensis. 

Nasturtium  palustre.  Scrophularia  aquatica. 

Armoracia  amphibia.  Lysimachia  vulgaris. 
Hypericum  androssemum.        Habenaria  chlorantha. 

Tnfolium  minus.  Juncus  glaucus. 

Lythrum  salicaria.  Carex  stricta. 

Cicuta  virosa.  Trisetum  flavescens. 

Fulicaria  dysenterica.  Festuca  elatior. 

Bidens  tripartita.  Equisetum  maximum. 

B.  cemua.  Polystichum  angulaie. 
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Scottish  type  three  only — 

Empetram  nigram.  listeia  cordata. 

Sal^  pentandra. 

Of  the  Atlantic  type  one  only — ^Hymenophyllum  unilaterale. 

The  Highland  type  is  represented  by  two  species — Carex  aqnatilisi 
and  Isoetes  lacustris ;  the  first  named  being  an  addition  to  the  Irish 
flora. 

The  list  of  mosses  is  not  to  be  considered  as  exhaustive.  A  nam- 
ber  of  common  forms  do  not  appear,  and  it  may  be  taken  for  granted 
that  some  of  these  have  been  overlooked.  Very  minute  forms  have 
also  escaped  detection  by  reason  of  the  insufficiency  of  time  to  make  the 
search.  Further,  the  mosses,  which  only  come  up  during  winter, 
remain  unnoticed,  on  account  of  lack  of  opportunity  at  the  proper 
season.  Through  these  causes  the  list  of  mosses  has  been  considerably 
reduced;  nevertheless,  though  not  to  be  taken  as  a  complete  census,  yet 
it  includes  several  of  the  less  common  species,  and  extends  the  range 
of  others.  Hypnum  callichroum  is  an  addition  to  the  Irish  flora,  and 
the  doubtful  Andnea  falcata  is  confirmed  as  an  Irish  plant.  The 
variety,  elegans,  of  Sphagnum  acutifolium  is  also  a  new  record. 

I  have  again  to  return  thanks  for  kind  assistance  in  determining 
the  critical  species,  which  has  enabled  me  to  record  these  plants  with- 
out any  doubt  as  to  the  correctness  of  the  names.  Mr.  G.  A.  Holt,  of 
Manchester,  made  a  microscopic  examination  of  the  greater  part  of  the 
mosses  and  hepatics.  Professor  Babington  determined  the  Eubi,  while 
Messrs.  H.  and  J.  Groves,  A.  Bennett,  F.L.S.,  J.  Backhouse,  and 
A.  G.  More,  E.L.S.,  gave  valuable  help  in  their  several  specialities. 


LIST    OF    SPECIES. 
Kavuhculacejs. 


Eanunculus  hederaceus  (Linn.) — ^Near  Drumshambo  chapel ;  rare. 

R.  flammula  (Linn.) — Very  common. 

R.  acris  (Linn.) — Common. 

Galtha  palustris  (linn.) — Marshes ;  common. 

Ntkphjsacejs. 

Nymphsea  alba  (Linn.) — ^In  Lough  Allen,  to  the  west  of  Drumshambo ; 

very  rare. 
Nuphar  lutea  (Sm.) — At  the  extreme  south  of  Lough  Allen ;  rare. 

CauciPiSRii. 

Nasturtium  officinale  (R.  Br.)— Common. 

N.  palustre  (D.  C.) — South  end  of  the  lough ;  rare. 

2R2 
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Barbarea  mlgariB  (B.  Br.) — ^Dramshambo,  and  borders  of  the  lough; 
frequent. 

Cardamine  flexuo»a  (With.) ;  C.  sylvatica  (Link.) — Not  common ;  but 
occurs  in  the  Leitrim,  Eoscommon,  and  Cavan  portions  of  the 
district;  ascends  to  1600  feet  on  Slieveanierin. 

C.  hirsuta  (Linn.) — Arigna  old  iron  works,  and  limestone  at  Drum- 
shambo. 

0.  pratensis  (Linn.) — "Wet  pastures ;  common. 

Sisymbrium  of&cinale  (Scop.) — Bx>ad8ide8  and  waste  ground;  abun- 
dant at  Drumshambo;  rare  elsewhere. 

Brassica  campestris  (Linn.) — Waste  ground ;  not  common. 

Sinapis  arvensis  (Linn.) — ^Fields ;  common. 

Atmoracia  amphibia  (E.  Br.) — ^At  the  south  end  of  the  lough  only. 

YlOLACEJI. 

Viola  palustris  (Linn.) — Slievenakilla ;  ascending  to  1500  feet. 
V.  sylvatica  (Fries.) ;  p,  riviniana. — Common. 
V.  tricolor  (Linn.) — Not  common. 

POLTOAXACEJI. 

Poly  gala  vulgaris  (Linn.) — Common  on  the  hills ;  rising  to  1500  feet 
on  Slieveanierin 

Cabtophtllaceji. 

Lychnis flos-cuculi  (Linn.) — Extremely  abundant  in  meadows  and  pas- 
tures ;  on  Slieveanierin  it  reaches  1 600  feet. 
Sagina  procumbens  (Linn.) — ^Abundant. 
S.  nodosa  (Linn.) — By  Lough  Scur ;  rare. 
Stellaria  media  (Vill.) — Common. 

S.  holostea  (Linn.) — Slievenakilla  and  Slieveanierin;  frequent. 
S.  uliginosa  (Murr.) — Very  common. 

Cerastium  glomeratum  (Thuil) — Roadside,  Dowra,  Co.  Cavan ;  rare. 
C.  trivialc  (Link.) — Everywhere  common. 
Spergula  arvensis  (Linn.) — ^Fields  and  waste  ground;  frequent. 

Htpebicacejs. 

Hypericum  andros8Bmum(Linn.) — Bank  of  stream,  Dowra,  Co.  Cavan; 

very  rare. 
H.  tetrapterum  (Fries.) — Common  in  damp  places. 
H.  pulchrum  (Linn.) — -Common. 

Gesakiacejl 

Geranium  disscctum  (Linn.) — ^Rare. 

G.  lucidum  (Linn.) — On  the  limestone  about  Drumshambo ;  rare. 

G.  robcrtianum  (Linn.) — Common. 
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0XALIDAC£2. 

Ozalis  acetosclla  (Linn.) — Common  in  shady  spots,  especially  on  the 
hiUs. 

JjISLOEJB. 

Linnm  catharticom  (Linn.) — ^Frequent  on  the  limestone  at  the  south 
of  the  lough ;  rare,  or  absent  elsewhere. 

LEOuicnrosjB. 

Ulex  enropieus  (Linn.) — About  Drumshambo ;  not  common  on  the 

hills. 
Sarothamnus  scoparius  (Linn.) — Shores  of  the  lough. 
Medicago  lupulina  (Linn.) — Yery  rare ;  only  on  the  limestone  at  the 

south  of  the  lough. 
Trifolium  pratense  (Linn.) — Common. 
T.  repens  (Linn.) — Common. 
T.  dubium  (Sibth.) ;  T.  minus  (Sm.) — Common. 
Lotus  comiculatus  (Linn.) — ^Yery  common. 
Yicia  cracca  (Linn.) — Common  about  Drumshambo,  and  the  borders  of 

the  lake. 
Y.  sepium  (Linn.^ — Common. 
Lathyrus  pratensis  (Linn.)— Common. 

Rosacea. 

Frunus  spinosa  (Linn.) ;  P.  communis  (Huds.) — Common. 

Spiraea  ulmaria  (Linn.) — Common  about  the  lough. 

Alchemilla  vulgaris  (Linn.) — Common. 

A.  arvensis  (Linn.) — Dowra,  Co.  Cavan ;  rare. 

Potentilla  anserina  (Linn.)— Roadsides  and  waste  ground ;  common. 

P.  tormentilla  (Nesl.) — Common. 

Comarum  palustre  (Linn.) — South  end  of  the  lough ;  not  common. 

Fragaria  vesca  (Linn.) — Ascends  to  1600  feet  on  Slieyeanierin ;  not 

common. 
Rubus  plicatus  (W.  &  N.) ;  var.  nitida  ("W.  &  N.) — ^Under  trees  at 

the  south-east  shore  of  Lough  Allen;  not  common. 
[R.  discolor  (W.  &  N.) — I  believe   this  occurs,    but  I  failed  to 

note  it.] 
R.  leucostachys  (Sm.) — ^Lough  Allen  and  Lough  Scur ;  not  common. 
R.  leucostachys;  R,  vestitus. — "With  whiter  leaves  than  usual." — 

C.  C.  R. 
R.  hirtifolius  (Miill.) — Common  around  the  lough. 
R.  villicaulis  (W.  &  N.);  var.  warreni  (Blox.  M.  S.) — ^Lough  Allen; 

very  rare. 
R.  macrophyllus  ("Weih.) — ^Frequent  around  the  lough. 
R.  macrophyllus,  var.  c.  glabratus  (Bab.) — ^Not  common. 
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B.  koehleri  y  paUidus  (Weibe). — Not  common.      Of  another  fonn, 

which  1  place  under  E.  koehleri ;  Professor  Babington   says 

"comes  very  near  B.  humifusus." 
B.  lejeunii  (Weihe)  (?). — "Armature  most  remarkable,  B.  lejeumi 

perhaps." — C.  C.  B. 
Bosa  camna  (Linn.) — Conmion ;  the  only  rose  seen. 
CratflBgus  oxyacantiia  (linn.)— Common ;  ascending  to  1500  feet  on 

Slieveanierin. 

Lttheacilx. 

Lythrum  salicaria  (linn.) — Common. 

Peplis  portula  (linn.) — South  end  of  the  lough,  and  by  the  road  to 
Dowra;  rare. 

Epilobium  montanum  (linn.)— ^hady  places;  frequent. 
E.  obscurum  (Schreb.) — Dowra,  Co.  Cavan ;  not  common. 
E.  palustre  (Linn.) — ^Wet  places;  frequent. 
Circeea  lutetiana  (Linn.) — ^Bushy  places  by  the  lough ;  scarce. 

Halobagacks. 

Myriophyllum  spicatum  (Linn.) — ^Plentiful  in  the  lough. 
M.  alteiniflorum  (D.  C.) — Lough  Allen ;  not  common. 

FOBTULAGKB. 

Montia  fontana  (Linn.) ;  var.  rivularis  (Gm.) — ^Wet places  on  the  hills. 

C&ASSULACSA. 

Sedum  acre  (Linn.) — ^Limestone  rocks  at  Drumshambo ;  rare. 

Sazifbaoaceji. 

Ghrysosplemium  oppositifolium  (Linn.) — ^By  rocky  streams ;  rising  to 
1600  feet^on  Slieveanierin. 

TJMBELLiraLB. 

Hydrocotyle  vulgaris  (Linn.) — ^Margins  of  the  lough ;  not  abundant. 
Cicuta  virosa  (lann.) — Frequent  in  drains  at  the  south  end  of  the 

lough, 
^gopodium  podagraria  (Linn.) — Drumkeerin,  Co.  Cavan ;  raze. 
Carum  (Bunium)  flexuosum  (With.) — ^By  the  lough,  but  not  common. 
Angelica  sylvestris  (Linn.)— iFrequent,  but  not  abundant. 
Heracleum  sphondylium  (Linn.)— Li  great  abundance. 
Torilis  anthriscus  (Huds.) — Drumshambo ;  not  common. 
Anthiiscus  sylvestris  (Linn.) — Common. 
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HxDXlULClLfi. 

Hedera  helix  (Linn.) — Bocks  and  walls;  abundant. 

Capbifoliackjs. 

SambncuB  nigra  (Linn.) — ^In  great  abundance. 
Lonicera  periclymenum  (Linn.) — ^Very  common. 

Galium  aparine  (Linn.) — ^Not  common. 
G.  yerum  (Linn.) — On  the  limestone ;  not  seen  elsewhere. 
G.  sazatile  (Lum.) — Throughout  the  district ;  perhaps  the  most  abun- 
dant plant. 
0.  palustre  (Linn.) — Common. 

Yalsriaitacsjb. 

Valeriana  officinalis  (Linn.) — Common ;  ascends  to  1600  feet  on 
SlieTeanierin. 

Y.  officinalis ;  var.  sambucifolia  (Mik.) — ^This  is  a  form  with  few  broad 
leaflets,  coarsely  toothed  all  round.  It  occurs  by  Lough  Allen, 
but  does  not  seem  to  possess  sufficient  constancy. 

DiPSACAC&S. 

Scabiosa  succisa  (Linn.) — ^By  the  lough,  but  not  abundant. 

Composite. 

Petaaites  vulgaris  (Desf.) — By  the  lough  occasionally. 

Tussilago  fai&ra  (Linn.> — ^Common. 

Bellis  perennis  (Linn.)— Common. 

Solidago  virgaurea  (Lmn.) — ^Bocks  near  the  sununit  of  Slievenakilla ; 

rare. 
Pulicaria  dysenterica  (Linn.) — ^Boadside,    Dowra   to  Drumshambo; 

rare. 
Gnaphalium  uliginosum  (Linn.) — With  the  preceding ;  rare. 
Achillea  ptarmica  (Linn.) — ^By  the  lough ;  not  common. 
Achillea  millefolium  (Linn.) — ^Frequent  by  the  lough. 
Matricaria  inodora  (Linn.) — Waste  ground  by  houses ; '  not  at  all 

plentiful. 
Chrysanthemum  leucanthemum  (Linn.) — ^Yery  common. 
Artemisia  vulgaris  (Linn.) — Boadside  near  Drumshambo ;  rare. 
Senecio  vulgaris  (Linn.)— Common. 
8.  sylvaticus  (Linn.) — Gravelly  shore  of  the  lough ;  rare. 
S.  jacoboea  (Linn.)— Common. 
8.  aquaticuB  (Huds.^ — ^Yery  common. 
Bidens  tripartita  (Lmn.) — Lough  Allen  and  Lough  Scur;  rare. 
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B.  cemua  (Linn.) — Common  in  ditches  at  the  Bouth  and  west  of  the 

lough. 
Arctium  minus  (Schk.) — A  plant  with  larger  heads  than  usual ;  but 

Professor  Babington  considers  that  I  am  right  in  placing  it  under 

A.  minus. 
A.  intermedium  (Lange). — Frequent  by  roadsides  near  Drumshambo ; 

called  by  the  natives  "  Crawthon," 
Oentaurea  nigra  (Linn.)— Common. 
Carduus  lanceolatus  (Linn.) — Common. 

C.  palustris  (Linn.) — Common. 

C.  arvensis  (Linn.} — ^About  Lough  Allen ;  not  common. 

C.  pratensis  (Huds.) — ^Near  the  lough ;  rare. 

Lapsana  communis  (Linn.) — By  the  lough;  not  common. 

Hypochaeris  radicata  (Linn.) — Very  common. 

Leontodon  autumnalis  (Linn.) — By  the  lough ;  frequent. 

L.  taraxicum  (Linn^ — Common. 

Sonchus  oleracous  (Linn.) — ^Dowra  and  Drumkeerin;  not  common. 

S.  asper  (Hoff.) — Walls  of  the  disused  iron  works  at  Arigna,  Co.  Bos- 
common;  rare. 

Crepis  yirens  (Linn.) — By  Lough  Allen,  and  ascends  to  1600  feet  on 
Slieyeanierin. 

Hieracium  pilosella  (Linn.) — Common. 

H.  Tulgatum   (Fries.)— Sandstone  rocks,    Slievenakilla ;   very   rare. 

The  absence  of  hawkweeds  from  the  damp  ledges  of  rock  is  re- 
markable. 

Aqitifoliacbji. 
Ilex  aquifolium  (Linn.) — East  side  of  the  lough;  rare. 

Erythrffia  centaureum  (Pers.) — Only  found  near  Drumshambo,  on  the 

limestone. 
Menyanthes  trifoliata  (Linn.) — South  end  of  the  lough ;  not  common. 

BoSAGIKACBiS. 

Myosotis  palustris  (With.) — Plentiful  about  the  lough. 

M.  repens  (Don.) — Bare  by  the  lough ;  frequent  on  SUeveanierin  and 

Slievenakilla ;  ascending  to  1500  feet. 
M.  csespitosa  (Schultz). — Common  in  wet  places. 
M.  arvensis  (Lehm.) — Boadsides  and  fields  about  Dowra,  Co.  Cavan. 
M.  versicolor  (Reich.) — ^Frequent. 

SCKOPHULASIACEJS. 

Digitalis  purpurea  (Linn. )«— Very  abundant;  rises  to  1500  feet  on  the 

mountains. 
Scrophularia  aquatica  (Linn.) — Li  two  or  three  spots  on  the  west  side 

of  the  lough ;  rare. 
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S.  nodosa  (Liiiii.) — Gominon. 

Melampymin  pratense  (Linn.) ;  var.  montanuxn  (Jolmst.) — Abundant 

on  Slieyeanierin,  at  1600  to  1700  feet. 
Pedicnlaris  palustris  (linn.) — ^Abundant  at  the  sontb  end  of  the  lough ; 

rare  ekewhere. 
P.  sylyatica  (lann.) — Common. 
Bhinanthns  crista-gaJli  (Linn.) — Abnndant. 
Enphrasia  officinalis  (Linn.) — Common. 

E.  odontites  (Linn.) — ^Roadside,  Dowra  to  Dnunshambo ;  not  common. 
Veronica  beccabimga  (Linn.)— Common. 
V.  chamsedrys  (lain,,)- — Common. 
Y.  officinalis  (Linn.)---Common ;  ascends  to  1500  feet. 
Y.  serpyllifolia  (Linn.) — On  Slievenakilla  and  Slieveanierin,  ascending 

to  1500  feet. 

Labiatjb. 

Mentha  aqnatica  (Linn.) — By  the  lough  shores. 

M.  sativa  (Linn.) — With  the  preceding. 

Brnnella  vulgaris  (Linn.) — Common. 

Galeopsis  tetfahit  (Linn.) — Drumshambo;  not  seen  elsewhere. 

Stachys  sylvatica  (Linn.) — ^About  Drumshambo ;  not  common, 

S.  palustns  (Linn.) — By  the  lough;  not  common. 

Teucrium  scorodonia  (Lmn.)— Ascends  to  1500  feet  on  the  mountains. 

Ajuga  reptans  (Linn. )«— Common ;  ascends  to  1500  feet. 

LENTIBl7LA.aEACEJB. 

Utricularia  vulgaris  (Linn.) — Sparingly  in  ditches  by  the  south  end  of 
the  lough. 

Primula  Yulgaris  (Linn.) — Common ;  occurs  on  the  mountains  at  1600 
feet. 

Lysimsichia  vulgaris  (Linn.) — South  end  of  the  lough ;  rare. 

L.  nemomm  (lann.) — Yery  common ;  found  at  1600  feet  on  the  moun- 
tains. 

Plantago  lanceolata  (Linn.) — Common ;  ascends  to  1600  feet. 

P.  major  (Linn.) — Eoadsides,  and  on  Slieveanierin. 

Littorella  lacustzis  (Linn.) — South  end  of  the  lough ;  not  common. 

Chenopodiagkb. 
Chenopodium  album  (Linn.) — Fields  and  waste  ground. 

PoLTOOKAOEuS. 

Bumez  obtuaifolius  (Linn.) — Common. 
B.  crispus  (Linn.) — ^Dowra ;  not  common. 
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B.  acetosa  (Linn.) — Common. 

B.  acetosella  (Liim.) — Common. 

Polygonum  amphibium  (Linn.) — ^Aronnd  the  lough. 

P.  lapathifolmm  (Linn.)— Near  the  lough,  occasionally. 

P.  persicaiia  (Linn.) — Common. 

P.  hydropiper  (Linn.) — Common  around  the  lough. 

P.  aviculare  (linn.) — Slieveanierin. 

P.  conTolvuluB  (Linn.)— Drumshambo ;  not  common. 

E]CPETaAC£S. 

Empetrum  nigrum  (Linn.) — On  the  numntains. 

CAIXITBICHACBiB. 

Callitriche  yema  (Linn.) — Common;  rises  to  1600  feet  on  Slieyena- 
kiUa. 

TJrtica  dioica  (Linn.) — Common. 

XT.  urens  (Linn.) — By  Carrickaport  Lake;  not  common. 

AiasirriFE&A. 

Saliz  pentandra  (Linn.) — Near  Brumkeerin ;  rare. 

8.  alba  (Linn  J — ^By  the  lough  side ;  not  common. 

8.  purpurea  (Linn.) — Drum^ambo ;  rare. 

8.  cinerea  (lann.)— Common. 

8.  aurita  (Linn.)— Common ;  occurs  at  1600  feet  on  the  mountains. 

8.  caprea  (Linn.) — Around  the  lough. 

Myrica  gale  (Linn.) — ^Heath  on  the  west  side  of  the  lough 

Corylus  ayellana  (Linn.) — Not  common. 

Alnus  glutinosa  (Gaert.) — ^Around  the  lough. 

Htdroghasidac&s. 
Anachaiis  alsinastrum  (Bab.) — Li  Lough  Allen. 

Obghtdacjlb. 

Orchis  maculata  (Linn.) — ^In  great  abundance  eyeiywhere. 

Habenaria  yiridis  (B.  Br.) — East  of  Drumshambo ;  two  specimens  only 
seen ;  but  yery  luxuriant. 

H.  bifolia  (B.  Br.) — Drumshambo,  Dowra,  and  Shannon  Pot;  fre- 
quent. 

H.  ohlorantha  (Bab.) — Common  in  damp  pastures  throughout  the 
district. 

Listera  cordata  (B.  Br.) — Sparingly,  at  and  aboye  1600  feet  on 
Slieyeanierin  and  SHeyenakilla. 
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Ibid^cks. 

Iiifi  paeud-acoros  (Linn.) — ^Plentiful  about  the  lough;  rare  in  the 
mountain  districtB. 

AlXSMACKS. 

Alisma  plantago  (Linn.) — Ditches  around  the  lough. 
Triglochin  palustre  (Linn.) — Slievenakilla 

Melaitthaors. 

Nartheoiom  ossifragnm  (Huds.) — ^Bogs  and  heaths  near  Drumshambo ; 
common. 

Joaeas  effusus  (Linn.) — Common. 

J.  conglomeratus  (Linn.) — Common. 

J.  glaucus  (Sibth.) — By  the  south  end  of  the  lough. 

J.  BftieulatuB  (Linn.) ;  J.  acutiflorus  (Ehr.) — Common. 

J.  lamprocarpus  (Ehr.) — Common. 

J.  squarrosns  (Li]m.)---Abundant  on  the  mountains. 

J.  bufonius  (Linn.)— Very  common. 

Luzula  mainma (D.  C);  L.  sylyatica(Bich.) — Frequent;  rises  to  1500 

feet  on  Slievenakilla. 
L.  campestris  (Willd.) — Heaths  by  the  lough ;  frequent. 
L.  multiflora  (Lej.);  var.  eongesta. — ^Frequent  on  the  mountains,  and 

also  by  the  lough. 

Ttphacbjs. 

Typha  latifolia  (Linn.) — In  Lough  Scur,   and  in  bog  drains  near 

Drumshambo;  rare. 
Spejganium  ramosum  (Huds.) — ^Lough  Allen;  not  common. 

Lemna  minor  (Linn.) — Over  the  district,  but  not  at  all  common. 

POTAVOOETONACEJB. 

Potamogeton  natans  (Linn.) — Not  abundant. 

P.  perfoliatus  (Linn.) — Common  in  the  lough. 

P.  orispuB  (Linn.) — Not  common. 

P.  pusUluB  (Linn.) — In  Lough  Allen,  but  not  abundant. 

CTPERACBiB. 

Bhynchoepora  alba  (Yahl.) — ^Bog  by  the  lough ;  rare. 
Eleocharis  palustris  (Linn.) — In  the  lough. 
£•  multicaulis  (Sm.^ — Lough  Scur,  near  Drumshambo. 
SoiipuB  lacustris  (Lmn.) — ^Li  the  lough;  scarce. 
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8.  ceespitoBUB  (Lisn.) — ^Abnndaiit  on  the  mountains. 

Eriophorum  vaginatum  (Linn.) — Common  on  the  mountain  bogs. 

E.  polystachion  (Linn.)---Bog8 ;  common. 

Garex  pulicaris  (Linn.^ — Common. 

C.  remota  (Linn.) — Slievenakilla,  and  by  Lough  Allen;  not  common. 

C.  echinata  (Murr.) ;  C.  stellulata  (Gk>od). — Very  common. 

C.  leporina  (Linn.^ ;  C.  ovalis  (Good.) — Conunon;  ascends  to  1500  feet 

on  Slievenakilla. 
C.  stricta  (Good.) — By  the  lough ;  a  small,  slender  form. 
G.  aquatilis  (Wahl.)— In  a  wet  thicket  at  the  margin  of  Lough  Allen, 

on  the  Eoscommon  side  of  the  old  Shannon-bridge  at  Ballantra, 

a  few  dense  tufts,  with  stems  sometimes  3  feet  high.    Not  pre- 

yiously  known  as  occurring  in  Ireland. 
C.  goodenovii  (Gay) ;  C.  vulgaris  (Fr.) — Common. 
C.  pallescens  (Linn.) — Wet  pastures  at  the  Shannon  Pot,  county  CaTan ; 

rare. 
C.  panicea  (Linn.) — By  the  lough. 
C.  pilulifera  (Linn.) — Heaths  by  Lough  Allen,  and  also  on  Sliere- 

anierin. 
C.  glauca  (Murr.) — ^Very  common. 
C.  flava  (Linn.) — Common. 

G.  binervis  (Sm.) — On  the  mountains ;  ascending  to  1600  feet. 
C.  hirta  (Linn.) — Frequent. 

C.  rostrata  (Stokes) ;  C.  ampullacea  (Good.) — Common. 
G.  yesicaria  (Linn.)— Frequent  at  the  south  end  of  the  lough. 

Qrauikem. 

Phalaris  arundinacea  (Linn.) — By  the  lough  ;  also  on  Slieyenakilla; 

not  common. 
Anthoxanthum  odoratum  (Linn.) — Common. 
Phleum  pratense  (Linn.) — Frequent. 

Alopecurus  geniculatus  (Linn.) — ^By  the  lough;  not  common. 
Naitlus  stricta  (Linn.) — Common  on  the  mountains. 
Agrostis  Tulgaris  (With.) — Common. 
A.  alba  (Linn.) — Not  common. 
Holcus  mollis  (Linn.) — Boggy  pastures ;  frequent. 
Aira  csespitosa  (Linn.) — Common ;   ascends  to  1500  feet  on  Slieve- 

anienn. 
A.  flexuosa  (Linn.) — Heaths  by  the  lough ;  also  on  Slieveanierin,  at 

1500  feet. 
A.  caryophyllea  (Linn.) — Frequent. 
A.  praecox  (Linn.) — Not  common. 
Ayena  flayescens  (Linn.) — South  end  of  the  lough;  rare. 
Arrhenatherum  elatius  (M.  &  K.) ;  A.  ayenaceum  (Beauy.) — Common, 

up  to  1600  feet. 
Trioda  decumbens  (Beauv.) — On  the  limestone  at  the  south  end  of  the 

lough;  also  on  Slieveanierin,  at  1600  feet. 
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Molixiia  oterulea  (Moench.)— Very  luxuriant,  by  the  lough. 

Poa  annua  (Linn.) — Roadsides ;  common. 

P.  triviaUs  (linn.) — ^Pastures. 

P.  pratensis  (Linn.) — ^Frequent. 

Glyceria  fluitans  (R.  Br.)---Ditches ;  common. 

Gatabrosa  aquatica  (Beauv.) — West  of  Drumshambo ;  rare. 

CynosuruB  cristatus  (Linn.) — Common. 

Dactylis  glomerata  (Linn.)— Common. 

Festuca  rubra  (Linn.) — Common. 

F.  ektior  (Linn.) — By  the  lough. 

F.  pratensis  (Huds.)— Li  wet  places  by  the  lough. 

Bromus  racemosns  (Timm.) — Brumshsunbo  and  Arigna;  rare. 

LoUum  perenne  (Linn.) — Common. 

Equisetacea. 

Equisetum  arvense  (Linn.) — Common. 

£.  maxJTnnm  (Lamk.) — ^Not  common. 

E.  sylTaticum  (Linn.) — By  the  lough ;  also  on  Slieveanierin,  at  1600 

feet;  rare. 
£.  limosum  (Linn.) — Common. 
£.  x>alustre  (Linn.) — Common. 

FniCBs. 

Polypodium  vulgare  (Linn.) — Frequent,  but  not  abundant. 

Lastrea  filix-mas  (Presl.) — Common;  ascends  to  1600  feet. 

L.  dilatata  (Besv.) — Common;  ascends  to  1700  feet. 

Polystichum  angulare  (Willd.) — Common. 

Cystopteiis  fragilis  (Bemh.) — Walls  of  old  iron  works  at  Arigna ;  very 

rare. 
Athyrium  filix-fcemina  (Bemh.) — Common;  very  fine,  at  1600  feet. 
Asplenium  adiantum  nigrum  (Linn.) — Walls  of  old  works  at  Arigna; 

also  at  1600  feet  on  Slieveanierin ;  rare. 
A.  trichomanes  (Linn.) — Walls  of  Arigna,  and  by  the  Stony  Eirer, 

Slieveanierin. 
A.  ruta-muraria  (Linn.) — Abundant   on  the  old  Shannon-bridge  at 

Ballantra,  and  near  the  Brumkeeran  coal-pits ;  rare. 
Scolopendrium  vulgare  (Sm.) — Common. 
Blechnum  boreale  (Sw.) — Common ;  ascends  to  1600  feet. 
Pteris  aquilina  (Linn). — Common. 
Hymenophyllum  unilaterale  (Willd.) — Sandstone  cliffs,  Slievenakilla, 

at  1500  feet;  Slieveanierin,  at  1800  feet;  counties  Cavan  and 

Leitrim;  very  rare. 

Ltcopodiacxa. 

Isoetes  lacustris  (Linn.) — South  end  of  the  lough ;  very  rare. 
Lycopodinm  selago  (Linn.) — ^Frequent  on  the  mountains. 
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CfTATtAORM. 

Ghara  contraria  (Kuetz.) — In  the  lough ;  apparently  rare. 
Nitella  flexilis  (Ag.) — In  Lough  Allen;  with  the  preceding. 
N.  opaca  (Ag.) — ^Abundant  in  the  lough. 

Musci. 

The  classification  is  the  same  as  that  of  Moore's  ''SynopsiB  of  the 
Mosses  of  Ireland." 

DiOlUKXA. 

DicraneUa  squanoea  (Schrad.)— Damp  rocks  on  Sliereanietin ;  rate 

and  barren. 
Gcratodon  purpureus  (Linn.) — Common. 
Dicranum  pellucidum  (Hedw.)— Sliereanieiin ;  not  common. 
D.  Bcottianum  (Turner). — Slieveanierin ;  very  fine,  but  without  fruit. 
Distichum  capiUaceum  (Hedw.) — Abundant  on  the  limestone  at  Drum- 

shambo. 

0] 


Grimmia  pulvinata  (DO!.) — Lough  Allen ;  frequent. 

G.  apocarpa  (Turner),  Tar.  rivulare. — Wet  places,  SlieTeanierin,  and 

Lough  Allen;  frequent. 
Eacomitrium  lanuginosum  (Hedw.) — On  rocks,  Slieveanierin. 
E.  aciculare  (Linn.) — Slieveanierin,  and  Lough  Allen;  abundant. 
R.  fasciculare  (Dill.) — Slieveanierin  and  Lough  Allen. 

LBUGOBKTEiB. 

Leacobryum  glaucum  (Hedw.) — Slievenakilla. 

Tbichostomaoous. 

Didymodon  rubellus  (B.  &  S.) — Common  at  Drumshambo, 

Trichostomum  tophaceum  (Brid.) — By  the  lough. 

Ditrichum  homomallum  (Hedw.) — Drnmshambo ;  not  common. 

D.  flexicaule  (Schw.)— Abundant  on  the  limestone  at  Drumahambo ; 

barren. 
Tortula  aloides  (Koch) — ^Walls  at  Drumshambo. 
T.  revoluta  (Schw.) — Common  about  the  lough. 
T.  vahliana  (Schulte) — ^Lough  Allen ;  rare. 
T.  muralis  (linn.) — Common. 

T.  muralis,  var.  rupestris. — Limestone  at  Drumshambo. 
T.  unguiciilata  (Dill.) — Common  around  the  lough. 
T.  fallax  (Hedw.)— With  the  preceding,  and  still  more  abundant. 
T.  cylindnca  (Tayl.)— By  Lough  Allen. 

T.  reflexa  (Bnd.) — Limestone  rocks  near  Drumshambo ;  very  rare. 
T.  subulata  (Linn.) — Frequent. 
T.  tortuosa  (Linn.)— On  an  old  wall  at  Drumahambo. 
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T.  rigidola  (Hedw.) — ^Flentifol  about  the  lough. 

Encalypta  streptocarpa  (Hedw.) — Abundant  on  an  old  wall  at  Drum- 

fihambo. 
OinclidotuB  fontinaloides  (Hedw.) — ^Frequent  around  Lough  Allen. 

OSTHOTBICHEA. 

Orthotrichum  affine  (Schrad.) — On   trees ;    common  about  Drum- 

fihambo. 
0.  phjUanthum  (Brid.) — ^Abundant  on  trunks  of  trees. 

Babtraiosjs. 

Bartramia  fontana  (Linn.) — ^Yery  common. 
B.  arcuata  (Dicks.) — Common  about  the  lough. 

BfiTEiB. 

Bryum  nutans  (Hedw.) — ^Damp  walls  at  Aiigna ;  rare. 

B.  cemuum  (Hedw.) — Walls  at  Drumshambo ;  rare. 

B.  capillare  (Linn.) — Common. 

B.  murale  (Wills.)— Old  waUs  at  Drumshambo. 

Mnium  punctatum  (Hedw.) — Damp  rocks,  Slieveanierin. 

M.  homum  (Linn.) — Abundant  on  Slieyeanierin. 

Pontinalis  antipyretica  (Linn.) — Abundant  in  the  Upper  Shannon. 
Neckera  crispa  (Dill.) — ^About  Lough  Allen. 

HrpiTEJs. 

CUmadum  dendroides  (DiU.) — By  the  lough ;  barren. 

Leskea  polycarpa  (Hedw.}--Plentiful,  and  in  fine  fruit  in  a  wet 
thicket  on  the  borders  of  the  lake,  close  to  the  old  Shannon- 
bridge;  still  more  abundant  at  Derryhallagh  Lake,  close  to 
Drumshambo. 

Hypnum  denticulatum  (Dill.) — ^Lough  Allen. 

H.  glareosum  (B.  &  S.)— -Lough  AUen ;  rare  and  barren. 

H.  rirulare  (B.  &  S.) — Mountain  streams ;  rare. 

H.  plumoBum  (8w.) — Frequent. 

H.  pnelongum  (Dill.) — ^About  the  lough. 

H.  palustre  (Linn.) — ^Lough  Allen. 

H.  cuspidatum  (Dill.) — Common  about  the  lough. 

H.  purum  (Linn.) — ^Plentiful  about  the  lough. 

H.  kneiffii  (Schimp.) — In  a  well  close  to  Drumshambo  limestone 
quarries,  growing  in  long  floating  tufts ;  barren. 

H.  molluBcum  (Hedw.) — Abundant  on  the  limestone  rocks  at  the 
south  end  of  the  lake. 

H.  cupressiforme  (Dill.),  var.  lacunosum. — By  Lough  Allen;  rare. 

H.  cupressiforme,  var.  compressum. — On  the  mountains,  and  about 
the  lough;  frequent. 
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H.  splendens  (Hedw.)— Common^  but  without  fruit. 
H.  triquetrum  (Dill.) — Frequent  around  the  lough. 
H.  loreum  (Dill.  V— Abundant  on  Slieyenakilla. 
H.  squarrosum  (Dill.) — Common. 

H.  oallichroum  (Brid.)— Lough  Allen ;  rare  and  barren.  New  to  Irish 
flora. 

Sutophtllius. 
Fissidens  adiantoides  (Hedw.) — ^Limestone  rocka  at  Dnunahambo. 

PoLTTmCHSJS. 

Pogonatum  alpinum  (linn.) — Slieveanierin. 

Sphagiteji. 

Sphagnum  cymbifoUum  (Brid.) — Slieveanierin. 

S.  cuspidatuin  (Ehr.) — SHeveanierin. 

8.  acutifolium  (Ehr.) — Lough  Allen. 

S.  acutifolium,  var.  elegans. — Lough  Allen. 

ANDBBACSiB. 

Andrsea  falcata  (Schimp.) — Slieveanierin ;  rare.  Not  previously  pub- 
lished as  an  Irish  plant.  The  late  Mr.  G.  E.  Hunt  had  collected 
specimens  in  this  country,  so  named,  but  Dr.  Moore  hesitated  to 
include  it  in  his  list ;  Mr.  Hunt  was  therefore  the  first  to  detect 
this  plant  in  Ireland. 

Hepatica. 

Porella  platyphylla  (Linn.) — ^Lough  Allen ;  frequent. 

Lcpidozia  cupressina  (Sw.) — Lough  Allen. 

Bazzania  tricrenata  (Wahl.) ;  B.  deflexa  (Mart.) — ^Plentiful  on  Slieve- 
anierin. 

Scapania  undulata  (Linn.) — ^Abundant  on  Slieveanierin. 

S.  eequiloba  (Schwg.) — Slieveanierin;  rare.  The  only  other  Irish 
locality  for  this  species  is  that  mentioned  by  Dr.  Moore,  ''near 
the  head  of  Gleniff,"  also  in  Leitrim. 

Diplophyllum  albicans  (Linn.) — Common. 

Blasia  pusilla  (Linn.) — Southern  end  of  Lough  Allftn. 

Metzgeria  furcata  (Linn) ;  var.  eeruginosa  (Hook.) — ^Common  on  trees. 
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XXI. — ^Repo&t  ok  the  Flora,  of  South- West  Donegal.     By  Heioly 

GmcHEsrER  Habt,  B.A. 

[Bead,  February  23,  1885.] 

The  following  Paper  combines  the  results  of  my  explorations  in 
soathem  Donegal  in  the  years  1883  and  1884.  In  the  latter  year  I 
had  the  assistance  of  a  grant  from  the  Academy,  and  as  the  results  of 
the  previous  season  are  still  unpublished,  and  belong  to  the  same 
district,  I  take  the  opportunity  of  combining  the  two  into  one  report. 

The  districts  explored  extended  over  the  whole  south  of  fho 
county;  several  of  the  localitieB  visited  require,  however,  further 
examination  and  earlier  visits.  My  head-quarters  lay  chiefly  at 
Garrick,  Killybegs,  and  Donegal;  but  I  also  paid  visits  of  two  or 
three  days'  duration  each  to  Ballyshaonon,  Bundoran,  Pettigo,  and 
Stranorliur. 

To  enumerate  my  various  expeditions  would  be  tedious  and  un- 
profitable, but  I  may  be  pardoned  for  giving  a  rapid  geographical 
sketch  of  the  ground  traversed— chiefly  in  the  baronies  of  Banagh  and 
Tirhugh.  Thus  I  examined  the  coast  line  from  Tormore  to  the 
coanty  boundary  south  of  Bundoran,  leaving  no  creek  or  shore  un- 
searched  or  promontory  unencompassed.  I  spent  several  days  on 
SUeve  League,  and  climbed  the  range  at  about  its  middle  height  along 
the  seaward  face,  as  well  as  exploring  minutely  the  inner  and  more 
profitable  clifPs.  The  shores  of  Lough  Eske  received  a  careful  search,  as 
well  as  numerous  other  lakes  in  the  neighbourhood  of  Garrick,  Pettigo, 
and  Ballyshannon :  the  banks  of  the  rivers  Pinn,  Reelan,  Loughhead, 
£any.  Glen,  and  Erne  were  botanized,  as  well  as  some  other  smaller 
streams.  In  a  previous  year  I  had  examined  the  Bluestack  range  of 
mountains^  which  lie  in  the  district  under  consideration,  but  otherwise 
the  botany  of  this  part  of  the  county  was  almost  unknown  to  me,  and, 
except  superficially  or  at  a  few  isolated  points,  undealt  with  at  all. 

Numerous  interesting  discoveries  rewarded  my  labours.  As  these 
sometimes  occurred  in  whole  batches,  I  will  give  a  short  summary  of 
the  rarer  plants  in  the  most  productive  stations.  The  most  prominent 
of  these  is  SHeve  League :  with  it  I  propose  to  deal  in  full. 

It  will  be  well,  however,  first  to  draw  attention  to  the  geological 
structure  of  this  part  of  Donegal,  for  on  it  the  botanical  interest 
mainly  depends.  On  leaving  Slieve  League,  a  short  distance  in  an 
easterly  direction  along  the  coast  brings  us  horn  the  usual  shales,  schists, 
and  quartzite  of  the  older  formations  to  a  band  of  carboniferous  lime- 
stone, which  extends  almost  uninterruptedly  along  the  outer  headlands 
and  shores  of  Donegal  Bay  to  Bundoran.  It  is  occasionally  replaced 
by  Silurian  rocks  and  sometimes  by  an  almost  equally  fertile  limestone 

^  See  Journal  of  Botany,  1882. 
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of  an  older  date.  This  belt  reaches  inland  several  miles  in  some  places, 
as  at  Brown  Hall,  Lough  Esk,  and  along  the  Erne  to  Belleek ;  and  to 
it  is  due  the  presence  of  several  lime-loving  species  which  do  not  occur 
elsewhere  in  the  county.  Moreover,  the  warmer  and  more  productive 
soil  to  which  it  gives  rise  supports  some  species  which  would  not 
otherwise  occur  so  far  north  ;  acting,  as  the  Berry  trap-rocks  do,  in 
enabling  lowland  species  there  to  reach  an  unwonted  altitude.  Another 
noticeable  feature  in  the  limestone  flora  is  the  variety  of  its  species 
and  the  small  quantity  of  this  kind  of  derivative  soil  which  enables 
them  to  exist.  The  absence  of  the  gregarious  turf-loving  dominant 
sorts  of  heather  is  also  remarkable,  and  a  chief  cause  of  the  varied 
flora.  The  line  of  junction  of  limestone  hills  with  those  of  other  for- 
mation is  recognizable  at  a  considerable  distance  (as  in  the  neigbour- 
hood  of  BallyeJ^annon)  by  this  prevalence  or  absence  of  heather. 

BivEB  Ekvs. 

Between  Ballyshannon  and  Belleek,  along  the  banks  of  the  river 
Erne,  a  noble  body  of  water  rushing  over  a  series  of  limestone 
cascades  about  Ave  miles  long,  I  gathered  the  following  plants: — 
Comus  sanguinea^  sparingly  on  the  right  bank ;  Nasturtium  amphihium, 
Lyaimachia  vulgaris,  and  Rumex  hydrolapathum,  more  plentiful — the  flrst 
two  on  both  bsmks.  In  "  Cliff,"  the  beautifully  wooded  residence  of  the 
late  Mr.  T.  Connolly,  by  the  water's  edge  in  thickets  occurred  Geranium 
lucidumf  Alliaria  offieinaliSf  Qusrcus  ssssilijlora,  and  Tritieum  caninum, 
the  last  mentioned  occurring  also  on  the  opposite  or  left  bank.  On 
the  left  bank  of  the  river,  about  half  way  and  nearer  to  Ballyshannon, 
Carex  vesicaria  is  plentiful,  while  Scutellaria  galericulata,  Euonymus 
eurapaus,  Cystopteris  fragilis,  and  other  local  species,  occur  in  several 
places.  JSlodsa  canadensis  has  found  its  way  into  this  water,  and  here 
also  is  the  only  Donegal  locality  for  the  rare  fern  Lastrea  thelypteris, 
where  it  was  discovered  by  my  friend  A.  G.  More. 

LoTJGH  Esse. 

This  lake  is  about  ten  miles  round,  and  most  beautifully  situated  at 
the  southern  base  of  the  rugged,  desolate  cliffs  of  the  Bluestack  moun- 
tains. Its  western  shores  are  girt  with  wood,  which  are  chiefly 
natural,  as  at  Ardnamona,  and  the  whole  basin  with  its  limestone 
floor  is  admirably  sheltered  by  surrounding  mountains  from  the  violent 
storms,  apparency  on  the  increase,  which  visit  this  country.  Of  rain, 
however,  this  valley  gets  more  than  its  share.  The  river  from  Lough 
Eske  to  the  sea  at  Donegal  is  about  the  same  length  as  that  from 
Lough  Erne  at  BeUeek.  Along  its  banks  I  gathered  Carex  pendula, 
sparingly  in  one  place  on  the  right  bank,  not  far  above  Donegal, 
Salix  pentandray  Utricularia  intermedia^  Viburnum  optdus,  Cladium 
mariscuSy  Famassia  palustris,  Festuca  sykatica,  Carex  homsehuchianOy 
Equisetum  maximum,  E.  sykaticum,  E.  hyemale,  and  E.  variegatum. 
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Several  other  interesting  northern  and  western,  but  more  abundant, 
species  were  noticed  along  this  river — a  rapid  stream,  with  many  pretty 
reaches  between  high  limestone  banks.  On  the  immediate  margin  of 
the  lake,  along  the  western  side.  Milium  effusumf  Carex  Jiliformis,  and 
Mieradum  umbellatum  were  gathered,  the  latter,  with  JSquisetum  varie- 
gatum^  being  abundant  in  several  places.  At  the  north-eastern  end  I  met 
with  Carum  verticillatum  in  some  quantity — an  important  discovery. 
JSieracium  anglicum  was  found  at  the  south-east  end,  while  H.  umbel- 
latum is  common.  Thrinoia  hirta,  Eleoeharis  pauetflora^  Sesleria 
earuUay  and  8agina  aubulatOf  occurred  here  also.  In  the  Ardnamona 
woods,  after  a  careful  and  deliberate  search,  I  succeeded  in  discovering 
the  Killamey  fern,  IJrichomanes  radicanSf  a  stunted  but  healthy  form. 
I  should  hardly  have  sought  it  so  carefully  had  it  not  been  already 
found  in  the  Poisoned  Glen,  and  I  felt  sure  that  if  it  occurred  any- 
where in  the  county,  Lough  Eske  would  have  a  claim  to  put  in.  In 
these  woods  I  met  with  the  rare  Cephalanthera  eiwifoUa^  which  was 
originally  discovered  here  by  Mrs.  Brooke  of  Lough  Eske.  I  found 
here  in  one  open  glade  great  profusion  of  Epipaetis  paltMtris,  very  ran^ 
in  the  north  of  Ireland.  JS.  latifolia  is  abundant,  sometimes  3  feet 
high,  and  varying  to  E,  media.  Fries. ;  Prunus  paduSy  Polypodium  phe- 
gopterisy  Hymenophyllum  tunhridgense,  Zastrea  spinulosa,  and,  on  the 
outskirts,  Car  ex  paUesceru,  all  occur  here.  Below  Lough  Eske  Castle 
Miss  Young  informed  me  she  gathered  Elatine  hexandra,  and  near  this 
is  the  locality  whence  that  ill-fated  botanist,  Mr.  Corry,  recorded  Me- 
lampyrum  sylvaticum,  1  could  not  re-discover  it.  A  good  many  of 
the  foregoing  species  have  not  previously  been  found  in  Donegal. 


St.  John's  Point,  Donegal  Bat. 

St.  John's  Point  is  the  extremity  of  a  low,  narrow  limestone  pro- 
montory, stretching  out  in  a  south-westerly  direction  about  six  miles 
into  Donegal  Bay  from  its  northern  shore.  It  is  seldom  half  a-mile  in 
width,  and  its  greatest  elevation  is  150  feet.  The  pasturage  of  this 
spit  of  land  is  superb,  and  cattle  attain  a  condition  here  which  I  am  told 
they  cannot  maintain  when  transferred  to  any  neighbouring  grazing. 
A  main  ingredient  in  the  feed  is  the  '*  blue  grass,"  Sesleria 
eartUea,  which  is  confined  to  the  limestone,  and  appears  to  be  highly 
nutritive.  The  lipiestone  pastures  about  Ballyshannon  and  Brown 
Hall,  famous  for  their  beef,  abound  with  this  grass  also.  On  the  sides 
of  this  promontory  Trifolium  medium  and  Famassia  palustris  are  very 
common.  At  the  extremity  is  an  almost  isolated  patch  of  rocky  land 
from  two  to  three  miles  in  circumference  on  which  stands  the  light- 
house. The  limestone  here  is  intersected  with  fissures  and  cracks,  and 
forms  long  low  terraces  in  the  same  manner  as  that  of  the  Aran 
Islands  in  Gal  way  Bay,  and  my  hopes  of  finding  a  similar  flora  wore 
not  altogether  disappointed.  The  following  species,  several  of  which 
are  new  to  the  county,  were  tolerably  plentiful : — Euonymus  europatis, 

2S2 
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Galium  hoTMle,  Hieradum  irteum.  Lychnis  diurna,  Puliearia  dysenterica^ 
Geranium  sanguineum,  Eupatorium  eannahinum,  PuhuM  saxatilisy  and 
Agrimania  eupatorium;  ^hile  Carlina  vulgaris,  Arahis  hirsuta,  and 
Geranium  luctdum  were  found  more  sparingly.  Crithmum  maritimum, 
Eleoeharis  paueiflora,  and  AspUnium  ruta-muraria,  also  occur ;  and  in 
the  swampy  ground  at  the  inner  edge  of  the  point  Carex  riparia  was 
found  in  one  wet  place  near  a  cottage  below  lUbley  Hill.  This  point 
has  not  been  previously  noticed  by  botanists. 

Although  not  occurring  on  this  point,  I  may  mention  here  the 
most  interesting  species  which  occur  along  the  northern  shore  of  Done- 
gal Bay.  At  the  extreme  western  point  (Rathlin  O'Bcime's  Island)  I 
found  Staiice  oceidentalis ;  and  travelling  east  and  south  at  various 
points,  given  subsequently,  occur  Adiantum  eapillus-veneri^,  Sagina 
suhulata,  Saxifraga  oppositifolia,  Sedum  rhodiola,  Ophioglossum  Imitani- 
cum,  Siatiee  bahusienns,  Blysmui  rufut,  Elymus  arenariu*,  and  Vieia 
tykatica. 

Slieve  Leaotte. 

This  mountain,  long  celebrated  amongst  lovers  of  cliff  scenery,  has 
not  hitherto  been  searched  by  anyone  accustomed  to  seeking  for  alpine 
plants.  The  only  record  I  find  in  the  Cyhele  Hiherniea  is  that  of 
"  Salix  herhaceuy  1800  feet  to  the  top,  Slieve  League,"  which  is  taken  ' 
from  Dickie's  Flora  of  Ulster.  In  More's  Supplement  three  further 
records  appear ;  two  from  Mr.  Dunlop,  Saxifraga  aizoides  and  Asple- 
nium  viride,  from  the  north  side,  and  Adiantum  capillus-veneris  from 
the  cliffs  of  Slieve  League,  where  it  was  first  found  by  the  Rev. 
Lucius  O'Brien. 

Slieve  League  is  1972  feet  high  at  its  highest  point.  The  summit 
is  west  of  the  centre  of  a  ridge  of  maritime  cliffs,  extending  about 
three  miles  from  north-west  to  south-east,  towering  above  the  sea  on 
the  south  face,  and  sinking  swiftly  away  in  heather  and  bog  on  the 
inland  side.  The  sea  cliffs  are  by  no  means  sheer  throughout.  I 
have  climbed  them  in  all  directions,  from  end  to  end,  and  from  the  sea 
to  the  summit ;  but  in  many  places  there  are  wsdls  of  cliff  of  great 
height  rising  straight  up  from  the  ocean,  and  of  the  most  gorgeous 
colouring.  There  is  a  track  to  the  sea  at  one  place  between  the 
Eagle's  Nest  and  the  One  Man's  Pass.  While  scrambling  along  the 
sea  face  I  came  on  this  track  amongst  the  steep  heather,  bracken,  and 
.bear-berry,  and  a  bare-foot  print  induced  me  to  follow  it  to  the  water's 
edge.  Considerably  above  the  sea  the  track  had  disappeared,  but  I 
could  still  notice  footholds  on  the  almost  vertical  rock,  and  finally 
a])pcared  an  old  man  and  a  little  boy  emerging  from  the  ocean  brink. 
They  were  loaded  with  samphire,  which  they  eat  as  they  rested  in 
their  dimb,  and  were  vastly  surprised  at  my  appearance — ^the  only 
stranger  they  had  ever  seen  there,  and  they  besought  of  me  to  go  no 
further  with  my  boots  on !  I  have  never  before  found  the  peasants 
using  raw  samphire  as  food.  Boiled  with  milk  it  is  supposed  to  cure 
a  cough.     This  tmck  is  called  Thone-na-culliagh* 
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Slieve  League,  east  of  the  summit,  descends  on  the  inland  side  in 
3  series  of  north-facing  declivities,  intersected  by  several  steep  gullies, 
to  the  coom,  containing  Lough  Agh.  The  wet  schistose  clifPs  of  this 
part  of  the  mountain,  which  is  elsewhere  mainly  quartzite,  have 
disintegrated  to  a  rich  yellow,  heavy  clay,  lying  on  the  ledges  and 
hollows,  and  by  the  sides  of  the  various  gullies.  With  the  keenest 
satisfaction  I  discovered  that  this  ground  still  harboured  a  considerable 
remnant  of  our  oldest  flora,  and  that  those  alpine  species  occurring  do 
so  as  a  rule  profusely,  in  some  places  monopolizing  the  soil.  The 
{oUowing  is  a  list  of  these  alpine  species  occurring  on  Slieve  League. 
Some  of  these,  however,  descend  to  sea  level,  even  so  far  south  as 
Kerry.  These  have  found  our  moist  climate  so  satisfying,  that  they 
have  passed  out  of  their  limits,  and  cannot  be  called  alpine  in 
Ireland : — 

Thalictrum  alpinum.  Polygonum  viviparum. 

Dryas  octopetala.  Oxyria  reniformis. 

Sedum  rhodiola.  SaUx  herbaeea. 

Saxifraga  stellaris.  Juniperus  nana. 

S.  aizoides.  Garex  rigida. 

S.  oppoaitifolia.  Polystichum  lonchitis. 

Saussurea  alpina.  Asplenium  viride. 

Hieracium'  anglicum,  Er.  Lycopodium  alpinum. 

H.  iricum,  Fr.  Selaginella  selaginoides. 

Arbutus  uva  ursi.  Isoetes  lacnstris. 
Yaccinium  vitis-idsBa. 

Of  these,  Dryas  and  hoUyfem  are  additions  to  the  county  list. 
Both  have  previously  been  erroneously  recorded  from  other  places 
in  Donegal. 

Two  others,  SesUria  earulea  and  Galium  hwr$ale,  occur  at  no  great 
distance  from  Slieve  League,  in  this  barony  of  Banagh,  so  that  the 
alpine  total  for  this  neighbourhood  reaches  twenty-three.  The  rest  of 
the  county  only  furnishes,  besides  Hieracia,  three  more  alpines,  Draba 
incana,  Silene  aeauUsj  and  Carex  aquatilis,*  none  of  which  occur  on  the 
higher  mouittains.  Slieve  League  can,  I  think,  hold  its  ovni  against 
any  Irish  mountain  for  its  number  of  alpine  species.  Considering  its 
small  extent  of  suitable  ground,  this  is  satisfactory.  The  total  alpines 
of  the  county  is  also,  I  believe,  as  large,  or  larger,  than  any  other.^ 

Many  of  these  species  reach  an  unusually  low  level  on  Slieve 
League,  and  as  I  was  careful  to   observe  the  altitudes  with  my 


'  These  Hieracia  have  been  kindly  determined  for  me  by  Mr.  J.  BackhouBe. 

'  C.  aquatUlB  of  Donegal  is  the  lowland  form,  C.  watsoni,  and  should  probably 
be  classed  amongst  the  "  northern,*'  not  *' alpine"  ^up  of  Watson. 

*  Pending  Mr.  Harrington's  Report  on  Ben  Bulben,  1  cannot  speak  with 
-certainty. 
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aneroid,  both  this  year  and  last,  I  will  append  a  list  of  elerations. 
Where  no  observation  occurs  after  the  name  of  a  species,  it  may  be  con- 
cluded that  the  plant  is  frequent,  and  descends  to  low  levels  from  the 
height  quoted ;  otherwise  I  have  endeavoured  to  observe  both  upper 
and  lower  limits. 


Slieve  League. 

Summit,  1970  to  1950. 

Calluna  vulgaris. 

£rica  cinerea. 

Empetrum  nigrum.     Descending  to  sea-level. 

Salix  herbacea.     Descending  to  1500  feet  on  the  north  side. 

J  uncus  squarrosus. 

Luzula  sylvatica. 

Carex  rigida.     Descending  to  1400  feet,  north-east  face. 

C.  binervis. 

1900  feet. 

Arctostaphylos  uva-ursi.       Looking  south  from  just  below  the  sum- 
mit to  sea-level. 
Yaccinum  vitis-idsea.     North-end  of  summit ;  descending  to  1400  feet. 

1850  to  1800  feet. 

Saxifraga  oppositifolia.  Descending  to  800  feet  on  sea  cliffs  looking 
north-west,  and  to  400  feet  by  the  stream  out  of  Groleavy 
Lough,  and  the  same  height  on  sea-face  of  Leahan. 

Vaccinum  myrtillus. 

Scirpus  cGBspitosa. 

Polystichum  lonchitis.     Descending  to  1470  feet  on  the  northern  side. 

Asplenium  dilatatum. 

1800  to  1750  feet. 

Potentilla  tormentilla. 

Galium  saxatile. 

Scabiosa  succisa. 

Antennaria  dioica.     Descends  to  sea-level. 

Euphrasia  officinalis. 

Thymus  serpyllum. 

Carex  pilulifera. 

Festuca  duriuscula. 

Lastrea  £lix-mas. 

Lycopodium  alpinum.    North  shoulder  of  summit ;  not  found  lower 

down. 
Selaginella  spinulosa.    Descends  to  sea-level. 
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1650  feet  above  Lake  Agh  ;  and  at  1560  feet  elsewhere. 

Pyms  aucupaiia. 

Pinguicula  vulgaris. 

Plastago  maritima.     And  at  1400  feet. 

1600  feet  above  Lake  Agh. 

Cerastium  triviale. 
Saussorea  alpina.     To  1330  feet. 
Juncus  uliginosuB. 
Asplenium  viride. 

1560  feet ;  north  end  of  mountain. 

Hieracinm  vulgatum.     And  lower  to  1400  feet  above  sea-level  above 

Lough  Agh. 
Digitalis  purpurea. 
Veronica  officinalis. 

1550  feet ;  cliff  looking  north ;  near  Lake  Agh. 

Thalictrum  alpinum.     Descending  to  1310  feet  above  sea-level. 
Saxifraga  aizoides.     To  1140  feet. 
Oxyria  reniformis.     To  1050  feet. 
Asplenium  viride.     To  1200  feet. 
Lycopodium  selago. 

1500  feet. 

Cardamine  pratensis. 
Viola  palustris. 
V.  ?  sylvatica. 

Ghrysosplenium  oppositifolium. 
Hieracium  angUcum.    To  1400  feet. 
Koeleria  cristata.     And  again  at  1400  feet. 
Cystopteris  fragilis.     To  1040  feet. 

1470  feet. 

Hieracium  (decipiens  ?). 
Listera  ovata. 
Carex  binervis. 

1450  feet. 

Oxalis  acetosella. 
Sedum  rhodiola.    To  sea-level. 
Angelica  sylvestris. 
Jasione  montana. 
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Crepis  paludosa. 
Aira  flexuosa. 
AgroBtis  vulgaris. 
Molinia  csDmlea. 
Hymenophyllum  tmilaterale. 

1400  feet ;  north  and  north-east  end. 

Banunculus  acris. 

Saxifraga  Btellaris.     To  1000  feet,  and  probably  lower. 

Solidago  yirgaurea. 

Campanula  rotundifolia. 

Primula  yulgaris. 

Asplenium  ^atatum. 

1350  feet ;  west  side. 
Bellis  perennis. 
Oynosurus  cristatns. 
Garex  pulicaris. 

1310  feet;  looking  north;  near  Lake  Agh. 

Dryas  octopetala.  Polygonum  Tiviparum. 

These  two  occur  together  sparingly  in  only  one  place,  where  I  have 
noticed  them  in  1883  and  1884.  They  are  accompanied  by  holly  fern, 
and  other  alpines.    Dryas  is  yeiy  scarce  here. 

1300  feet. 

liontia  f ontana.  Athyrium  filiz-fodmina. 

Taraxacum  dens  leozds.  Asplenium  trichomanea. 

Leontodon  autumnalis. 


Carex  flava. 


1100  feet. 


1050  feet. 


Hypericum  pulchrum.  Lonicera  periclymenum. 
KubuB  saxatilis. 

1000  feet;  west  side. 

Erica  tetralix. 

925  feet  above  Lake  Agh,  to  its  east. 

Banunculus  flammula.  Prunella  yulgaris. 

Polygala  yulgaris.  Lysimachia  nemorum. 

Stellaria  uliginosa.  Eleochans  multicaule. 
Epilobiimi  palustre. 
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850  feet;  Lake  Agh. 

Sedum  anglicum.  Potamogeton  natans. 

Lobelia  dortmanna.  Bparganium  minimum. 

Littorella  lacustris.  Isoetes  lacustris. 
Myosotis  repens. 

850  to  750 ;  sea  face  of  mountain. 

liosa  pimpinellifolia.  Salix  cinerea. 

K.  canina.  S.  aurita. 

R.  tomentosa.  S.  repens. 

Lifitera  cordata.     And  at  550  feet ;  north-east  side ;   400  feet,  north. 


end. 


Pteiis  aquilina. 


820  feet ;  looking  east. 


800  feet ;  looking  east. 


Carduus  palustris.  Lastrea  semula. 

Blechnum  boreale. 

750  feet ;  looking  east. 

Trifolium  medium.  Carez  dioica. 

AlchemiUa  aryensis. 

700  feet ;  sea-clifPs  between  Leahan  and  Slieve  League. 

Oentiana  campestriB.  Polystichum  aculeatum. 

Anagallifl  tenella. 

650  feet ;  sea-clifPs  between  Leahan  and  Sliere  League. 

Geranium  robertianum.  Teucrium  scorodonia. 

Gnaphaiium  sylvaticum.  Plantago  coronopus. 

Pilago  germanica.  Asplenium  adiautum-nigmm. 

600  feet ;  sea-cHfPs  between  Leahan  and  Slieve  League. 

Eanunculns  bulbosus.  Silene  maritima. 

Cochlearia  officinalis.  Epilobium  montanum. 

Anthyllis  yulneraria. 

Same  height ;  bog  at  north-west  of  mountain. 

Drosera  rotundifolia.  Pinguicula  vulgaris. 

D.  intermedia.  P.  lusitanica. 

J),  anglica.  Ehynchospora  alba. 
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400  feet ;  northern  slopes. 
Carez  dioica. 

350  feet ;  Carrigan  Head. 
Badiola  millegrana. 

Sagina  subnlata.     Yery  abnndant  on  sea  cliffs  at  about  this  height 
and  lower. 

Jnnipcrus  nana.     Probably  occurs  higher  also,  but  I  have  no  note  of  it. 

Ophioglossum  lusitanicum.  Same  form  as  that  of  Horn  Head,  Brandon 
Head,  and  Sybil  Head.  Called  by  Syme  0.  polyphyllum^  but  is 
not  "  polyphyllous."  At  lower  leyels  round  the  base  occur 
commoner  species;  on  the  sea  cliffs  Crithmutn  maritimum,  Hez 
aquifolium,  Adiantum  eapillus  veneris;  and  inland,  Carex  limoMf 
C.  paniculata,  Mimultts  luteus,  Utibut  idaus,  Hypericum  elodcs, 
M.  andrososmum,  and  several  gregarious  bog  plants  found  every- 
where at  low  levels. 

In  the  foregoing  sketches  there  are  many  additions  to  the  flora  of 
the  county  Donegal.  Others  which  do  not  there  appear  will  be  given 
in  the  list  at  the  end  of  this  report.  Amongst  these,  two,  Hieradwn 
aryenteum,  Fries,  Carex  hceninyhauseniana^  Weihe,  are  additions  to  the 
flora  of  Ireland,  and  Carex  aquatilis^  W.,  has  only  just  been  added  to  its 
flora  by  Mr.  Stewart.  I  will  now  enumerate  the  rarer  species  met  with, 
with  tibeir  habitats.  A  few,  now  flrst  recorded,  which  belong  to  other 
parts  of  the  country,  may  be  included.  Commoner  species  will  not,  un- 
less presenting  some  point  of  peculiar  interest,  be  alluded  to  here. 

Thalictrt*m  alpinumt  Linn.  Slieve  League,  above  Lough  Agh,  from 
1550  to  1310  feet  above  sea  level.  Found  also  on  the  Bluestack 
mountains,  and  at  the  Poisoned  Glen  in  Donegal. 

Ranunculus  heterophyllus,  Bab.  Bundrowes  bridge,  near  Bundoran, 
in  ditches  lea^g  to  the  river. 

M.  baudotiif  Oodron.  By  a  little  stream  at  Eildoney  point,  N.W. 
from  Ballyshannon. 

R,  pseudO'fluitanSy  Syme.  Biver  Eske  above  Donegal ;  liver  Erne ; 
Bundrowe's  river  near  Bundoran. 

R,  sceleratus,  Linn.     Shore  S.W.  from  Donegal. 

[i2.  Unyua,  Linu.  Recorded  by  Mackay  from  the  shores  of  Lough 
Eske,  apparently  an  error.     Not  yet  found  in  Donegal.] 

TVoUius  europaiM,  Linn.  In  several  places  along  the  river  Finn,  on 
both  banks  between  Drumbo  and  Cloghaun  bridge,  especially  on 
the  left  bank  immediately  below  this  bridge,  at  &e  water's  edge. 
This  is  the  second  Irish  locality,  the  other  occurring  also  in 
Donegal. 

Ifymphaa  alba,  Linn.  Far  commoner  than  Nuphar  lutea,  Linn., 
which,  however,  occurs  in  lakes  near  Pettigo,  Carrick,  &c.  &c. 
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*F(^^er  dubium,  Linn.     Innisfad,  on  the  coast  S.W.  from  Donegal. 

*P.  tomntferum,  Linn.     Fields  about  Bimdoran,  apparently  established. 

*Fumaria  eapreolatay  Linn.  And  *F.  officinalis,  Linn.  Both  frequent, 
especially  in  turnip  fields,  with  which  crop  they  appear  to  be 
introduced. 

Barharea  wlgaris,  R.  Br.  By  river  Erne,  and  at  Ballyweal  by  the 
shore,  near  Donegal.     A  local  plant  in  Donegal. 

Arahis  hirsuta,  Linn.  Eight  bank  of  the  Erne  near  BaUyshannon ; 
St.  John's  Point. 

{A.  thaliana,  8m.  Walls  at  Pennybum  near  Derry,  W.  E.  Hart; 
from  whom  I  have  had  specimens. } 

Cardamine  sylvatica,  Link.     Woods  at  Lough  Eske  Castle. 

^Sisymbrium  officinahy  Scop.     BaUyshannon ;  Inver ;  &c.     Not  com- 
mon, and  probably  not  native. 
AUiaria  officinalis,  Aud.     Thickets  by  the  Erne  at  Cliff,  near  Belleek, 
on  the  right  bank. 

*Sinapis  nigra,  Linn.  By  the  shore,  on  the  edge  of  cultivated  fields 
between  KLllymard  Kectory  and  the  Hall,  Mount  Charles.  Very 
rare,  and  probably  introduced. 

*8inapis  alba,  Linn.  Potato  fields  by  the  Finn,  near  Glenmore. 
Thinly  introduced. 

Draha  vema,  Linn.  Sandy  downs  between  Bundoran  and  BaUy- 
shannon ;  Miss  Young. 

CocMearia  danica,  Linn.  Shingly  shore  at  the  point  of  BaUyboyle, 
near  Donegal. 

Armoracia  amphibia,  Koch.  In  the  Erne  above  BaUyshannon  in 
several  places.  Not  hitherto  recorded,  nor  likely  to  occur  else- 
where in  Donegal,  although  'Ml"  is  inserted  in  the  Ust  of 
districts  after  this  plant  in  the  CybeU  Hibemica. 

*A.  rusticana,  Bupp.     Established  near  Bundoran. 

*  Viola  odorata,  Linn.  A  considerable  growth  of,  I  beUeve,  this  species 
occurs  near  the  mouth  of  the  river  Letter,  into  Lough  Erne,  near 
Pettigo.  My  visit  was  too  late  to  determine  the  species  with 
certainty. 

Viola  eurtisii,  Forst.  Sandhills  at  BeU's  Isle,  S.W.  from  Donegal ; 
at  Fintragh  Bay,  between  BaUyshannon  and  Bundoran. 

V.  tricolor,  Linn.  Fields  by  the  Finn,  between  Stranorlar  and 
KiUygordon. 

Lrosera  intermedia,  Hayne.  By  Laree  Lake  near  BaUyshannon ;  wet 
bog  north  of  Lough  Unshagh,  near  SHeve  League. 

D.  angliea,  Huds.  East  side  of  Lough  Eske ;  marsh  below  Breezy 
HiU,  west  of  BaUyshannon  ;  with  the  last  near  Lough  Unshagh* 
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Pamassia  palwtrUj  Linn.  Common  on  the  limestone  from  Bondoran 
to  St.  John's  Point. 

JElatine  hexandra,  J),  G.  Lough  Eske,  south-west  margin,  a  little 
north  of  the  Castle  ;  Miss  Young. 

Silene  infiata,  Sm.  Eight  hank  of  the  Erne,  ahout  two  miles  ahove 
Ballyshannon ;  fields  near  Ballyshannon  and  Bundoran,  in  seveial 
places. 

Lychnis  vespertina,  Sihth.  Fintragh  Bay;  near  the  road  hetween 
Ballyshannon  and  Bundoran.  In  hoth  places  hoth  white  and 
pink. 

Z.  diurna,  Sihth.  Foster's  Island,  near  Donegal;  at  Cliff,  near 
Bclleek  ;  St.  John's  Point ;  Doorin  Point,  near  the  old  coastguard 
watch-house. 

*Z.  githagOy  Linn.  Fields  hy  the  roadside  hetween  Bunkineely  and 
Killybegs.  Occasionally  abundantly  introduced  with  vetches, 
and  sometimes  amongst  com. 

8agina  subtdatay  Wimm.  Shores  of  Lough  Eske  at  the  south-east 
comer ;  Glen  Head ;  Mucross  Point ;  abundant  on  the  sea  cliffs 
about  Carrigan  Head,  Leahan  and  Slieve  League,  from  about  300 
to  600  feet  above  sea-level. 

8.  nodosay  E.  Meyer.  Shores  of  Lough  Eske,  in  several  places; 
Sand-hills  near  Ballyshannon;  Glen  Bay. 

Honkeneya peploidesy  Ehrh.  Trabane  strand,  near  Malinbeg ;  Tawnj 
Bay. 

Armaria  Berpyllifoliaj  Linn.  St.  John's  Point ;  Bell's  Isle  ;  between 
Ballyshannon  and  Bundoran. 

Stellaria  graminea^  Linn.  By  the  Eske,  Finn,  Erne,  and  Lough- 
head  rivers ;  Fintragh  Bay. 

Cerastium  Utrandrumy  Curt.  Glen  Bay ;  sand-hills  at  head  of  Inver 
Bay. 

C,  semidecandrum,  Linn.     Sand-hills  at  head  of  Inver  Bay. 

*AUhaa  officinalis,  Linn.  £iln  Bay,  near  Dunkineely,  where  it  is 
established,  but  evidently  an  escape ;  thoroughly  established  at 
the  margin  of  sea  and  cultivated  land  at  the  north-east  comer  of 
Glen  Bay.  This  plant  is  still  held  in  the  highest  repute  for  ita 
medicinal  qualities  in  some  places,  and  was  formerly  much  grown 
in  cottage  gardens. 

Hypericum  perforatum,  Linn.  Not  unf requent,  especially  along  the 
rivers  in  the  districts  visited.  Not  found  in  the  north  of  the 
county. 

Oeranium  sanyuineum,  Linn.  Abundant  at  St.  John's  Point.  Not 
found  previously  in  the  north  of  Ireland,  excepting  two  localities 
in  Antrim.     On  limestone. 
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G,  lucidumj  Linn.  Sparingly  at  St.  John's  Point;  by  the  Erne, 
about  a  quarter  of  a  mile  above  Bally  shannon,  on  the  left  bank 
sparingly  ;  in  a  thicket  below  the  house  at  ''  Cli£^/'  on  the  right 
bank  near  Belleek.     On  limestone. 

*G.  pratense,  Linn.  In  a  meadow  by  the  river  at  Temple  Cam  Glebe, 
near  Pettigo.  I  am  indebted  to  Miss  Young  for  this  information, 
but  she  thinks  the  plant  may  have  been  introduced  accidentally 
from  the  Glebe  garden. 

Radiola  milkgrana,  Sm.  Coast  at  Port,  near  Tormore ;  at  Glen  Head ; 
and  at  the  Eagle's  Nest,  near  Malinmore. 

Ewmymus  europaus,  Linn.  Eooney's  island,  near  Donegal;  coast  a  mile 
west  of  Bally  shannon ;  by  the  Erne ;  near  "  Cliff,"  Bally  shannon ; 
Lake  Gorman ;  steep  banks  above  the  sea  near  Inver ;  near  Salt- 
bill  ;  Doorin  Point ;  bank  of  Bundrowes  river ;  plentiful  at  St. 
John's  Point,  and  in  thickets  by  the  Letter  river,  where  it  reaches 
a  height  of  ten  to  fifteen  feet.     On  limestone. 

Skamnm  catharticus,  Linn.     Kear  Temple  Cam  Glebe ;  Miss  Young. 

Ulex  ettropcBUSyJAxm,  East  side  of  Eintragh  Bay  ;  in  several  places 
along  the  Finn  river,  above  Cloghaun  bridge.  The  only  native 
stations  I  observed ;  but  it  would  be  impossible  to  decide  for  or 
against  this  plant  being  indigenous.     Not  on  the  limestone. 

Trifolium  medium,  Linn.  Banks  of  rivers  and  limestone  bluffs  by 
the  sea,  in  many  places,  and  often,  as  at  Mucross  and  St.  John's 
Point,  highly  ornamental ;  prefers  limestone. 

Lotus  mq/ar,  Scop.     Bather  a  common  species  in  this  district. 

Vicia  9f/hatiea,  Linn.  This  handsome  vetch  is  quite  characteristic  of 
Donegal  Bay.  It  occurs  at  Mucross  Point,  with  maidenhair  fern, 
and  8edum  rhodiola ;  abundantly  at  Inver,  on  steep  banks  above 
the  sea  near  the  mouth  of  the  estuary  with  Euonymus ;  coast 
between  Eillybegs  and  Pintragh  in  several  places ;  Fintragh  Bay 
and  thence  to  Largy;  between  Donegal  and  Killymard  Eectory 
by  the  sea. 

Prunus  padu8y  Linn.  Sparingly  in  Ardnamona  woods ;  abundant  by 
the  river  Finn,  in  many  places  from  Lifford  to  the  Reelan  water, 
as  at  Drumbo,  and  below  Cloghaun  bridge;  forming  thickets 
along  the  Keelan  water  in  some  places,  and  occurring  aJso  in  the 
upper  reaches  of  the  Finn. 

^jPrtmtM  avium,  Linn.  Eoadsides  and  hedges  about  Pettigo,  Elilly- 
begs,  Dunkineely,  and  Donegal ;  probably  nowhere  native.  P. 
eerasus,  Linn,  also  occurs  in  a  half  wild  state. 

^Spir^Ba  MMdfoUa,  Linn.  A  colony  of  about  fifteen  yards  in  length, 
growing  on  the  edge  of  the  Finn  water,  occurs  on  its  left 
bank,  about  a  quarter  of  a  mile  above  Castlefinn  bridge,  looking 
thoroughly  native,  but  probably  transported  thither  long  since  by 
the  river. 
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Agrimonia  eupatarium,  Linn.  St.  John's  Point;  Eanymore  water, 
below  Drumagraa  bridge. 

Ruhus  idigtUf  Linn.     By  the  Eske,  Finn,  and  Erne  rivers. 

H,  Boxatilis,  Linn.  By  the  Erne,  on  the  left  bank  near  Ballyshannon; 
St.  John's  Point,  Eanymore  water.     On  limestone. 

R,  suherectus,  Aud.  (probably  R,  JUsui,  Lind.).  By  the  river  Finn, 
and  near  Pettigo.  I  am  indebted  to  Mr.  Baker  for  this  and  the 
following  determinations  of  the  Bubi. 

R,  discolor,  W.  &  N.     St.  John's  Point,  and  near  Pettigo. 

R.  subsp,  ?  R,  cahatusj  Blox.     Pettigo. 

Dryas  ootopetala,  Linn.  Above  Lake  Agh,  Slieve  League,  at  abont 
1300  feet  above  sea-level.  Very  scarce  in  two  small  patches  with 
Polygonum  viviparwn.  Neither  occur  elsewhere  on  Slieve  League, 
and,  unlike  the  other  alpine  plants,  these  two  appear  to  be  rapidly 
undergoing  extermination  at  the  hands  of  commoner  plants.  This 
species  does  not  occur  elsewhere  in  Donegal,  the  locality  given 
for  district  11  in  the  Cyhele  Hihemica  being  a  mistake,  as  Mr. 
More  informs  me. 

Geum  rivaUy  Linn.  Lough  Head  river  near  Killybegs;  Letter 
river  near  Lough  Erne ;  Eanymore  water ;  by  the  Foyle,  below 
Clonleigh. 

Rosa  tonientosa,  Sm.     Commonest  rose  inland. 

R,  canina,  Linn.  Commonest  rose  by  the  sea.  No  remarkable 
varieties  occur. 

R.  spinosissima,  Linn.  Sand-hills  between  Bundoran  and  Bally- 
shannon.    Shore  below  Dunkineely. 

Pyrus  tnalus,  Linn.     Eoadsides  near  Pettigo. 

P,  aticupariUf  GcBrt.  Beelan  "Water ;  Glen  river ;  Inver ;  Slieve 
League,  &c. 

PepUs  portula,  Linn.     Lake  Unshagh,  near  Slieve  League. 

Epilobium  hirsutum,  Linn.  By  a  rivulet  at  Kildoney  Point,  west  of 
Ballyshannon,  and  again  in  a  ditch  nearer  Ballyshannon ;  by  the 
shore  at  ^'  The  Doon,"  Malinbeg ;  roadside  between  Donegal  and 
Ballyshannon. 

E,  parviflorum,  Linn.  Eight  bank  of  Erne,  near  Ballyshannon,  two 
feet  high. 

'Ml 

florum,  D.  C.    Is  an  abundant  species. 

Sedum  rhodiola,  D.  C.   Mucross  Point;  Glen  Head;  Slieve  League,  &c. 

"^^S^.  reflexum,  Linn.     Bail  way  embankment  above  the    Foyle,    near 
Carrigans,     Not  native. 

[\S,  telephiumy  Linn.     Booskey,  in  the  parish  of  Clondahorky,  in  the 
north  of  the  county,  in  shelter  of  a  low  wall  in  a  lea  field,  far 


I  Myriophyllum  spieatum,  Bundrowes  river  near  Bundoran.    M.  altemi- 
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removed  from  any  garden  or  likely  source  of  introdnction,  and 
appealing  native.  It  was  discovered  here,  in  1883,  by  my 
friend,  the  Kev.  Alexander  Stuart,  then  rector  of  Marble 
Hill.) 

Saxifraga  stellarisy  Linn.  Slieve  League  and  other  mountains.  Not 
uncommon  in  Donegal. 

S.  aixoides,  Linn.  Slieve  League,  from  1550  to  1140  feet  above  sea 
level,  whence  it  was  recorded  in  the  Supplement  to  the  Cyhde 
ffib&rnica.     Kot  found  elsewhere  in  Donegal. 

5*.  tridaetyliteB,  Linn.  Sandy  downs  between  Bundoran  and  Bally  - 
shannon ;  Miss  Young. 

*8.  umbrosaj  Linn.     Naturalized  by  the  Letter  river  and  Loughhead 
river.     Not  native  in  this  part  of  Donegal. 

8,  oppositifolia,  Linn.  Slieve  League,  from  1850  to  400  feet ;  on 
the  sea  clifPs  of  Leahan,  a  little  north  of  Slieve  League,  from 
600  to  400  feet,  or  lower ;  also  on  the  sea-face  of  Slieve  League, 
amongst  heather,  at  about  800  feet ;  quite  apart  from  alpine 
plants  in  several  places. 

Eryngium  maritimum^  Linn.  Qlen  Bay ;  between  Qlen  and  Malin- 
more. 

Apium  graveoUtu,  Linn.  Shores  near  Donegal ;  Invcr  Bay,  near 
Dunkineely,  and  several  places  between  that  and  St.  John's 
Point. 

Selosciadium  nodtflorum,  Koch.  Malinmore  ;  KUdoney  Point ;  road- 
side near  Inver,  on  Killybegs  road.  Not  a  common  plant  in 
Donegal. 

ff,  rspens,  Koch.     Eight  bank  of  the  Erne,  above  Ballyshannon. 

M,  inundatumy  Koch.  With  the  last,  and  near  the  mouth  of  the 
Bundrowes  river,  near  Bundoran. 

*(Egopoddum  podagrarM,   Linn.      Not  common  except  as  a  hateful 
garden  weed ;  by  the  bridge  at  Inver. 

CMTum  v&rticillatum,  Koch.  By  Lough  Eske,  at  the  north-east  comer, 
at  the  mouth  of  a  rivulet  in  plenty ;  an  important  addition  to  the 
flora  of  Donegal.  With  the  recently  discovered  Bartsia  viscosa 
and  the  Killamey  fern,  this  plant  increases  the  number  of  the 
Atlantic  group  found  in  this  county. 

Pimpinella  saxifraga,  Linn.  Local ;  shores  near  Donegal,  in  several 
places ;  Glen  Bay ;  by  the  Erne,  near  Ballyshannon. 

8ium  augtutifolium,  Linn.  In  a  ditch  with  Epilohium  hirsutum, 
N.W.  from  Ballyshannon  at  Kildoney  Point;  the  only  place  I 
have  seen  the  plant  in  Donegal. 

(Enanthe  lachenalii,  Guiel.  Shores  near  Donegal;  Ballyshannon; 
Glen  Bay;  Fintragh. 
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(E.  eroeata,  Linn.  By  Lough  Eske  ;  by  the  Erae ;  roadside  betwcK'n 
Largy  and  Fintragh ;  by  the  Foyle,  near  LifPord  and  Glon- 
leigh. 

\_(E,  phellandriumy  Linn.  '^  11 "  is  amongst  the  list  of  districts  after 
this  plant's  name  in  the  Cyhele  ffihemica;  no  authority  given, 
and  the  plant  does  not,  I  think,  occur.  The  river  Erne  is  the 
only  likely  place,  but  I  could  not  find  it  there.] 

Crithmum  maritimumj  Linn.  Malinbeg  ;  Mucross  Point ;  St.  John's 
Point,  south  side  ;  Slievc  League. 

Scandix  pecUn-venerU,  Linn.     Doorin  Point. 

\Myrrhi»  odorata,  Hoffm.  Old  walls  at  Loughhead,  near  KiUybegb^ 
at  the  mouth  of  the  river.     Anciently  introduced.  (?) 

Comus  sanguineay  Linn.  Sparingly  on  the  right  bank  of  the  Erne 
and  on  the  left  bank  of  the  Bundrowes  river ;  only  on  limestone, 
and  native  ;  quite  similar  to  the  stunted  form  on  Aran,  in  Qalway 
Bay,  where  it  is  also  native. 

Valeriana  officinalis,  Linn. ;  var.  sambudfolia,  Mikan.  Specimens  from 
limestone  shingle  by  the  sea,  near  Mucross  Point,  Mr.  Baker 
pronounces  *' clearly  var.  sambucifolia.'^  The  form,  as  I  ga- 
thered it,  is  sufficiently  distinct. 

Vihumum  opulus,  Linn.  By  the  Eske,  Erne,  Eany,  Finn,  Bund- 
rowes, and  Letter  rivers ;  damp  thickets  about  Mount  Charles ; 
very  showy  both  in  berry  and  flower  about  the  Letter  river,  near 
Termon  M*Grath's  Castle.     Prefers  limestone. 

Aipertda  odorata,  Linn.  By  the  Eany  water  above  Bonny  Glen ; 
river  between  Pettigo  and  Lough  Erne. 

Galium  hareale,  Linn.  Plentiful  at  the  extremity  of  St.  John's 
Point.  I  formerly  gathered  this  plant  near  Glen.  On  lime- 
stone. 

£upatarium  cannahinunif  Linn.  Eske  and  Erne  rivers ;  Bradagh 
river,  near  Bundoran;  ditch  near  the  sea  at  Wardtown,  near 
Ballyshannon ;  Trabane  Strand,  near  Malinbeg ;  Glen  Bay ;  St. 
John's  Point. 

Petatites  vulgarity  Desf .  Inver ;  Dunkincely ;  Fintragh ;  Finn  river ; 
Pettigo. 

Astw  tripolium,  Linn.  Glen  Bay  ;  Inver  Bridge ;  Donegal  to  Killy- 
mard. 

*A9ter,  sp.  ?  A.  hevis  ?  Naturalized  from  a  cottage  garden  at  month  of 
Bundrowes  river,  near  Bundoran  ;  not  flowering  up  to  August.  I 
have  observed  the  same  species  (I  believe,  American)  loo£ng  like 
a  native  by  the  river  Kore  above  Kilkenny,  and  again  below 
"Woodstock. 

XJ^ttla  helenium,  Linn.  Near  Ballyshannon;  Inver  to  Sunkineely; 
Glen ;  Dunlacky  Bridge,  near  Dunkincely. 
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Pulicaria  dyunterica,  GoBrt.  Shores  on  both  sides  of  Donegal ;  St. 
John's  Point ;  Inver  Bay ;  Doorin  Point. 

Biden9  tripariitay  Linn.  Boadside  between  Garrick  and  Lake  Unna ; 
Glen  Bay. 

B.  eemuaf  Linn.  Near  Bundrowes  Bridge,  Bundoran ;  by  the  Foyle, 
near  Lifford,  in  railway  ditches. 

\Tanacetum  vulgaris,  Linn.  Inver;  St.  John's  Point,  &c. ;  not  very 
scarce,  and  established ;  an  escape  from  cottage  gardens. 

FUago  germanicaf  Linn.  Sand-hills  south  of  Carrickfad,  between 
Donegal  and  Ballyshannon. 

Gnaphalium  uliginosumf  Linn.  Pettigo ;  by  the  Erne,  right  bank ; 
&c. 

G.  syhatieum,  Linn.  N.  E.  shore  of  Longh  Eske ;  by  the  Finn* 
above  Drumbo ;  between  Bally  shannon  and  Bundoran. 

Aniennaria  dtoica,  Gcert.  Common  on  mountains.  Seashore  at 
Bell's  Isle,  S.W.  from  Donegal;  shores  of  Lough  Eske. 

*8enecio  saraeenicus,  Linn.  Established  by  the  river  between  Pettigo 
and  Lough  Erne. 

Saussurea  alpinay^  D.C.  Slieve  League,  1600  to  1330  feet  above  sea 
level.  The  second  locality  in  the  county;  found  by  me  previously 
at  Bulbin  mountain. 

Carlina  vulgaris,  Linn.  St.  John's  Point,  sparingly.  The  second 
northern  locality,    "  Ballycastle,  Antrim,"  being  the  other. 

Cmtaurea  cganus,  Linn.     Fields  by  the  Finn,  in  several  places. 

j  j  Cichorium  intghus,  Linn.  In  a  field  near  the  south  shore  of  Inch 
Island,  in  Lough  SwiUy,  where  it  vras  found  by  Mrs.  Bohen's 
gardener,  of  Burt.) 

Thrineia  hirta,  D.C.  Sea  coast  on  limestone  bluffs,  a  couple  of  miles 
S.W.  from  Donegal;  shore  of  Lough  Eske,  at  the  south-east  end. 
Only  on  limestone,  and  very  rare  in  Donegal. 

Sonehus  asper,  HofPm.     Fintragh  Bay. 

Crepis  virens,  Linn.  Doorin  Point  to  Salt  Hill,  and  elsewhere  abun- 
dant. 

C.  paludosCf  Moench.  Eske,  Erne,  Bradagh,  and  Finn  rivers ;  Slieve 
League. 

Amongst  a  series  of  Irish  hawk-weeds,  kindly  determined  for  me 
by  Mr.  James  Backhouse,  the  following  are  from  the  county  Donegal. 
I  have  bracketed  those  not  found  in  the  district  under  considera- 
tion:— 

Hieraeium  eerinthoides,  Back.  {M.  anglieum,  Fr.),  a,  Slieve  League  ; 

^  My  friend,  the  Rev.  Dr.  Gwyn,  informs  me  that  Mr.  Colgan,  a  friend  of  hiBf 
has  found  Saussurea  on  Slieve  Snacht,  near  Oweedore,  this  year  (1884). 
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pf  St.  John's  Point ;  rocks  near  the  sea  at  Ballyshannon ;  Slieve 
League. 

JZ".   iricum,    Pr.      Slieve  League ;   river    Finn ;    Eillybegs    river ; 
{ GoolcrosSy  Innishowen. ) 

JET,  pallidum,  Fr.  ?  Slieve  League;  specimens  insufficient  for  certainty, 

JT*.  argenteum,  Fr.  Carrick  river.  Mr.  Backhouse  and  Professor 
Babington,  to  whom  the  former  desired  me  to  forward  my  sped- 
mens,  both  agree  about  this  plant,  which  has  not  been  detected  in 
Ireland  hitherto.  I  have  it  also  from  Connemara  and  Down. 
Specimens  from  Qlenalla,  in  Donegal,  are  doubtfully  referred  to 
this  species. 

[H.  casiunif  Fr.     Coolcross,  Linishowen.) 

J7.  vulgatum,  Fr.  ?  River  Finn  ;  specimens  imperfect,  but  **  pro- 
bably this  species." 

H,  gothicumy  Fr.     Killybegs  river  ;  river  Finn. 

U,  gothicum,  Fr. ;  /?,  lati/olium,  Backh.  Killybegs  river;  Carrick 
river/ 

H.  umhellatuniy  Linn.  Carrick  river  ;  Lough  Eske,  "near  rar.Jili' 
folium,^^  Lough  Eske,  and  banks  of  all  the  rivers  visited  in  south- 
west Donegal  except  the  Erne. 

\ir.  eroeatunif  Fr.     Glennagiveney,  Innishowen.) 

Lobelia  dortmanna,  Linn.  Lough  Eske ;  Lough  Agh,  Slieve  League ; 
Lough  Avehy,  and  other  lakes  between]Pettigo  and  Ballyshannon. 

*  Campanula  latifolia,  Linn.  A  couple  of  plants  by  the  Letter  river, 
where  it  flows  into  Lough  Erne ;  but  I  was  able  to  trace  their 
origin  to  a  garden  a  little  way  up  stream. 

Arctostaphylos  uva-unif  Spr.  Abundant  on  the  sea-face  of  Slieve 
League  from  the  sea  to  the  summit. 

Vaccinium  vitis-idaa,  Linn.  Banagher  mountain,  west  of  Lough 
Eske,  at  1100  feet;  from  close  to  the  top  of  Slieve  League  down 
to  1400  on  the  north  side. 

*Ftm?a  minor f  Linn.  Established  by  the  Letter  river  near  Lough 
Erne;  an  outcast  from  a  garden. 

Gentiana  amarella^  Linn.  Plentiful  on  the  sandy  downs  between 
Ballyshannon  and  Bundoran.  Not  met  with  elsewhere  in  Donegal. 
O,  eampestriSf  Linn.,  is  common. 

Convohndus  arvensis,  Linn.  Abundant  in  fields  between  the  old 
coastguard  watch-house  and  the  Blind  Hock,  on  the  eastern  shore 
of  Doorin  promontory.     Very  rare  in  Donegal. 


*  Of  the  plants  from  Carrick  river,  Mr.  Backhouse  was  doubtful,  and  wrote, 
''heads  far  too  numerous  for  ffothieum;**  he  wrote  also,  "Uke  JT*.  norvtgieum, 
Fr.,"  aud  requested  me  to  send  the  specimen  to  Profetior  Babington,  who  placed 
them  as  above. 
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'I  Symphytum  officinale^  Linn.  Ean3rmore  water,  above  Drumagraa 
Bridge;  elsewhere  near  cottage  gardens. 

^Borago  officinalis ^  Linn.  Occurs  occasionally,  as  by  Lough  Eskc, 
but  an  escape  from  cultivation. 

[\Echium  vulgare,  Linn.  In  a  field  on  the  south  side  of  Inch  Island, 
where  it  was  gathered  by  Mrs.  Bohen's  gardener,  of  Burt,  Lough 
SwiUy.j 

*Lyc%um  harharum,  Linn.  Established  by  the  Bundrowes  river,  near 
Bundoran,  having  spread  from  a  cottage  garden. 

XSolanum  dulcamara,  Linn.  By  an  inlet  a  couple  of  miles  S.  W.  from 
Donegal,  along  the  shore,  but  neso*  a  cottage.  At  Bally  shannon, 
this  plant  may  be  seen  trailed  over  cottages  for  ornament,  show- 
ing its  means  of  introduction ;  roadside  by  the  workhouse  near 
Donegal. 

*Linaria  cymhalarta.  Mill.     B.oadside  walls  about  Bally  shannon. 

Scrophularia  aquatica,  Linn.  By  the  Pettigo  river,  close  to  its 
mouth  at  Lough  Eske. 

*Mimulus  luteus,  Linn.  Malinmore ;  about  Carrick  ;  very  abundant 
and  ornamental  along  the  Foyle,  from  LifPord  to  Carrigans, 
where  it  more  than  holds  its  own  amongst  the  coarsest  marsh 
plants. 

Veronica  scutellata^  Linn.  By  the  river  Eske ;  Ardnamona  woods  ; 
Cramlin  lough,  near  Killybegs. 

Fl  anagallis,  Linn.  Eoadside  between  Donegal  and  Ballyshannon  ; 
Bundrowes  bridge,  Bundoran. 

Fl  heccahunga,  Linn.     Glen. 

*V,  peregrina,  Linn.  White-house  garden,  Killybegs;  Lough  Eske 
Castle  garden,  and  apparently  as  a  weed  in  most  of  the  gardens 
throughout  the  country.  I  have  noticed  its  abundance  fifteen 
years  ago  in  Donegal  and  Derry  gardens. 

*Mentha  viridis,  Linn.  On  the  left  bank  of  the  Finn,  immediately 
above  Liscooly  Bridge ;  thoroughly  established,  and  quite  apart 
from  any  existing  cottage  or  garden. 

♦Jl!  piperita,  Sm.  Eoadside  waste  places  between  TawnamuUy  Bridge 
and  Lough  Eske ;  between  Ballyshannon  and  Donegal ;  by  the 
Bundrowes  bridge,  Bundoran ;  an  established  escape  horn,  cot- 
tage gardens. 

ScuUllaria  galericulata,  Linn.  Eight  bank  of  the  Erne,  about  a  mile 
above  Ballyshannon,  at  the  point  where  Donegal  touches  Lough 
Erne  ;  on  limestone  shingle  in  a  little  stony  bay  (Port  Eoshin  ?) 
between  Killybegs  and  Fintragh — an  odd  situation ;  but  I  have 
seen  it  in  exactly  similar  ones  in  Kerry,  between  Castletown 
Be  re  and  Adrigoole. 

OaUopsis  versicolor,  Curt.     Fields  about  Ballyshannon  and  Ballintra. 
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Verbena  officinalis y  Linn.  Gathered  for  several  years  in  one  place  close 
to  Term  on  M'Grath's  Castle,  on  the  confines  of  the  county,  near 
Pettigo,  by  Miss  Young. 

Utricularia  vulgaris^  Linn.  In  deep  holes  by  the  stream  at  Bnnlin 
Bar,  between  Donegal  and  Ballyshannon ;  lakes  between  Cayan 
Garden  and  Brown  Hall ;  Crumlin  lough,  near  Killybegs;  railway 
ditches  by  the  Foyle,  between  Lifford  and  Clonleigh. 

U.  intermedia,  Hayne.  Holes  by  the  rirer  Eske ;  bog-holes  about 
Lake  Unshin,  Lake  Golagh,  &c.,  west  of  Ballyshannon,  abundant, 
and  extending  into  Fermanagh  (District  10) ;  bog-holes  between 
Carrick  and  Glen,  on  both  sides  of  the  road.  I  have  observed 
this  species  for  several  years  in  Ireland,  but  not  yet  seen  the 
flowers.  The  buds,  or  hybemacula,  are  always  to  be  found  in 
August  and  September. 

U.  minor f  Linn.  Bog-holes  about  Breezy  Hill,  west  of  Ballyshannon ; 
lakes  between  Cavan  Garden  and  Brown  Hall ;  bog-holes  between 
Carrick  and  Glen,  on  both  sides  of  the  road. 

Lysimachia  vulgaris^  Linn.  Frequent  along  the  river  Erne,  at  the 
point  where  Donegal  touches  Lough  Eme ;  by  Bundrowes  river, 
near  Bundoran. 

Statice  hahusiensis,  Fries.  Bocks  on  the  strand,  between  the  stream  and 
the  land,  at  the  north-east  comer  of  Fintragh  Bay,  where  it  was 
discovered  by  Miss  Brook  of  Killybegs ;  in  one  place  between 
Bossylongan  and  Donegal,  below  the  first  residence  by  the  shore 
after  leaving  Donegal.  The  northernmost  point  on  the  west 
coast  at  which  I  have  met  this  plant  previously  lies  under 
Croaghpatrick,  in  Mayo. 

8.  ocddentalis,  Lloyd.  On  rocks  at  the  signal  tower  on  the  mainland 
abreast  of  Eathlin  O'Beime's  Island,  west  of  Slieve  League. 
Found  only  in  two  other  localities  in  Donegal  in  the  north  of 
Ireland. 

*Chenopodium  bonus  henricus,  Linn.     Near  Belleck,  by  the  Eme. 

*C,  aUntmf  Linn.     Shore  at  Bally  weal,  near  Donegal,  and  elsewhere 
in  tilled  land. 

Stueda  maritima,  Dum.     Shores  near  Donegal,  Killybegs,  and  Inver. 

SaUoli  kali,  Linn.  Trabane  strand,  near  Malinbeg ;  Tawny  Bay, 
near  Carrick. 

Beta  maritime,  Linn.     Trabane  strand ;  MaHnmore  to  Glen. 

Salicomia  herbaeea,  Linn.  Shores  about  Donegal  and  Killy- 
begs. 

Atriplex  angustifoUay  Sm.  Shore  near  Donegal,  and  at  Booney's 
Island ;  Inver ;  St.  John's  Point. 

^«  hastata^  Linn.  St.  John's  Point,  south  side.  A,  hMngtonii, 
Linn.     Sea«shoro.s  ;  abundant. 
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Mwnex  hydrohpathumy  Hnds.  In  several  places  from  one  to  two  miles 
up  the  right  bank  of  the  Erne  from  Ballyshannon,  and  again  at 
"Cliff"  nearer  to  Belleek.     The  only  localities  in  Donegal. 

Oxyria  renifarmis,  Hook.  Slieve  League,  from  1550  to  1000  feet 
above  sea  level.  The  second  locality  in  the  county;  found  by  me 
previously  at  the  Poisoned  Glen. 

Polygonum  viviparum,  Linn.  Slieve  League,  at  about  1300  feet  above 
sea  level  in  one  place  only.  The  second  locality  in  the  county ; 
found  previously  by  me  at  Bulbin  Mountain  in  Innishowen. 

P.  rati,  Bab.  Trabane  strand,  near  Malinbeg ;  coast  of  Inver  Bay, 
below  Dunkineely ;  shore  near  Bundoran. 

FJuphorhia  partlandiea,  Linn.  Sand-hills  south  of  Carrickfad,  be- 
tween Donegal  and  Ballyshannon ;  near  Ballyshannon  to  north- 
west ;  between  Ballyshannon  and  Bundoran. 

\Parietaria  diffusa,  Koch.     Walls  of  Culmore  Fort,  Dean  Gwyn.j 

fSalix  pentandra,  Linn.  Abundant  in  upland  districts,  especially 
about  Pettigo,  Donegal,  and  Ballyshannon ;  also  along  roadsides, 
and  80  often  used  for  holding  bog  ditches  together,  that  it  is 
hopeless  to  determine  whether  it  is  native  or  not.  My  impression 
is  that  it  belongs  to  the  country,  but  has  been  long  utilized.  It 
is  quite  characteristic  of  some  streams,  as  between  Pettigo  and 
Lough  Erne,  where  it  is  25  to  30  feet  high. 

"IS.  purpurea,  Linn.     Mouth  of  Loughhcad  river,  near  Killybegs. 

S.  h&rhaeea,  Linn.     Slieve  League,  from  near  the  summit  to  1500 

feet  above  sea  level. 
Quereui  sessiltfiara,  Salisb.     ''  Cliff,"  by  the  Erne,  near  Belleek. 

Jump&rus  eommunu,  Linn.  Eight  bank  of  Erne,  between  Bally- 
shannon and  Belleek ;  J,  nana,  on  Bulbin  mountain,  near  Bally- 
shannon; abundant  on  limestone  hills,  Ballyshannon  to  Brown 
Hall ;  sea  cliffs,  Slieve  League,  Malinbeg,  and  EUlybegs  to 
Fintragh. 
?JIydroehari8  morsus-rana,  Linn.  Near  Pettigo,  Miss  Young;  but 
whether  in  Donegal  or  Fermanagh  I  have  not  as  yet  ascertained. 

*JSlodea  canadensis,  Kich.  Plentiful  in  the  Erne,  between  Bally- 
shannon and  Belleek. 

Oymnadenia  eonopsea,  E.  Br.     By  the  Erne ;  between  Cavan  Garden 

and  Brown  Hall ;  Tawny  Bay. 
Listera  ovata,  E.  Br.     Eooney's  Island,  near  Donegal ;  Glen  Bay  and 

Fintragh  bog ;  amongst  alpine  plants  on  Slieve  League,  at  1470 

feet. 

Z.  cordata,  E.  Br.     Slieve  League,  in  several  places. 

Habenaria  viridis,  E.  Br.  Shore  near  Ballyshannon ;  Doorin  Point ; 
St.  John's  Point.  Probably  frequent.  E,  hifolia,  E.  Br.  At 
Glen  Bay,  &c. 
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JE^ipaetiB  latifolia^  All.  The  Hall,  Mount  Charles;  Ardnamona; 
three  feet  high  at  Lough  Eske  Castle  woods ;  yariable  in  shape 
of  leaves. 

E.  paluitris,  Linn.     Plentiful  in  a  glade  in  the  Ardnamona  woods. 

Cephalanihera  ensifoUa,  Rich.  I  gathered  this  at  Ardnamona,  where 
it  was  originally  discovered  by  Mrs.  Brooke,  of  Lough  Eske. 

Allium  untnunif  Linn.  Lough  Eske  Castle  woods  ;  Brown  Hall ;  hy 
the  Eanymore  water,  on  the  left  bank  below  Drumagraa  Bridge. 

*A.  habingtoniiy  "Wood.     Established  on  the  coast  of  Inver  Bay,  north 
side. 

Junciu  fflaucus,  Ehrh.  About  Donegal,  Ballyshannon,  Killybegs, 
Dunkineely,  Bundoran,  and  by  the  river  Erne. 

J,  ohtusiJlortUy  Ehrh.  By  "Waphpool"  strram,  a  little  north  of 
Ballyshannon ;  edges  of  lake  north  of  Cavan  Garden.  On  lime- 
stone. 

^  Lmula  pilosa^  Willd.     Lough  Eske  Castle  wood.     I  believe  it  was 
this  species,  but  the  specimens  gathered  were  withered. 

Typha  hiifoJia,  Linn.  Brown  Hall,  near  Bundoran  ;  by  the  Foyle, 
near  Lifford ;   Lake  TJnshagh,  near  Slieve  League. 

Sparganium  simplex^  Huds.     Lake  TJnshagh  and  Lough  Eske. 

S.  minimum,  Fries.  Lake  Golagh,  and  other  lakes  west  of  Bally- 
shannon ;  lakes  Unna,  Dina,  Agh,  &c.,  near  Carrick ;  Lough 
Avehy,  near  Pettigo. 

Arum  maculatum,  Linn.  Frequent  about  Pettigo,  Bundoran,  Belleek, 
Ballyshannon,  and  Donegal ;  almost  confined  to  the  limestone  and 
to  this  part  of  Donegal. 

N.B. — ^Mr.  Arthur  Bennett  kindly  examined  my  pond  weeds.    To 
bim  the  following  (marked  A.  B.)  decisions  are  due : — 

[Potamogetan  polygonifolius,  Pourr.  Kiver  Lennan  at  Bathmelton ;  a 
long-leaved,  usually  barren  form,  A.  B.} 

P.  ru/ese&nty  Schras.     Lough  TJnshagh,  near  Slieve  League,  A.  B. 

P.  81811,  Both.     Letter  river,  near  Pettigo,  A.  B. 

{P,  decipiens,  Huth.  Long  lough,  near  Fort  Boyal,  BathmuUan, 
A.B.) 

P,  lucens,  Linn.  Lough  Eske  and  river  Eske ;  Bundrowes  river,  near 
Bundoran. 

P.  per/oliatus,  Linn.  Erne,  near  Ballyshannon ;  Bundrowes  river, 
near  Bundoran;  Lough  Avehy  and  other  lakes  near  Pettigo; 
Islandmore  in  the  Foyle. 

P.  heterophyllus,  Schreb.     Lake   Laghtowen,  near  Pettigo;    river 

Eske. 
P.  crispuSf  Linn.     Brad  agh  river,  near  Bundoran. 
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£uppia  maritvma,  Linn.  Olen  Bay ;  salt  marsbes,  near  Donegal  and 
Ballyshannon. 

Schtenus  nigrieansy  Linn.  Cladium  mariscuSf  R.  Br. ;  and  Rhyehospora 
alba,  Vahl,  frequent. 

Scirpus  paucijlorusy  Lightf .  Shores  of  Longh  Eskc,  east  side  ;  margins 
of  lakes,  on  limestone  north  of  Cavan  Garden;  St.  John's  Point; 
by  the  shore  between  Donegal  and  Killymard. 

8.  fluitansy  Hook.  Lake,  near  Breezy  Hill;  Lough  Erahesk  and 
ditches  about  L.  Laghtowen,  near  Pettigo. 

8.  setaeeusy  Linn.     By  the  Eske,  Lough  Eske,  &c. 

8.  taviiy  Schm.  About  Loughs  Eske  and  Shivnagh ;  coast  between 
Malinmore  and  Glen  ;  along  the  Einn,  above  Stranorlar. 

Blysmus  ruftu,  Pam.  Shores  at  Donegal,  abundant ;  Fintragh ; 
Killybegs;  Lough  Head,   near  Killybegs. 

Carex  dioicay  Linn.  Shores  of  Lough  Gorman,  between  Cavan 
Garden  and  Brown  Hall ;  about  the  base  of  Slieve  League. 

C  pidicarisy  Linn. ;  C.  disticha,  Huds. ;  C,  arenarta,  Linn. ;  C,  vul- 
pina,  Linn. ;  C,  paniculata,  Linn.     Not  unfrequent. 

C,  hcenninghatueniana.  By  a  sunk  fence  between  the  Hall  and  the 
sea  wall,  near  Mount  Charles,  in  company  with  C.  gtrigoaUy  C 
remotay  &c.  Not  hitherto  detected  in  Ireland.  My  specimens 
were  recognized  by  my  fiiend,  A.  G.  More,  who  tells  me  that 
this  form  is  usually  regarded  as  a  hybrid  between  C.  remota  and 
C,  paniculata.  I  have  no  note  of  C.  paniculata  in  this  particular 
spot.     C,  remota,  Linn. ;  C.  stellulata.  Good,  frequent. 

O.  ovahs,  Good.     By  the  Eske  above  Donegal. 

C,  curta,  Good.     Near  Killybegs,  A.  G.  More. 

C,  rigiday  Good.     Slieve  League,  summit  to  1400  feet. 

C.  paUescenSy  Linn.  Above  Ardnamona.  (7.  vulgaris,  Fries.;  C, 
panicea,  Linn,  frequent. 

C  UmoM,  Linn.  Marsh  on  east  side  of  Bulbin  Mountain,  near 
Ballyshannon ;  Lake  Unshin ;  bog-holes  between  Glen  and  Carrick 
on  both  sides  of  the  road  ;  lakes,  near  Killybegs. 

(7.  itrigotay  Huds.  This  rare  sedge  is  abundant  about  the  Hall, 
Mount  Charles. 

C.  pendula,  Huds.  Right  bank  of  Eske  river,  three-quarters  of  a 
mile  above  Donegal ;  left  bank  of  Eanymore  water,  and  above 
Dromagraa  bridge. 

C.  aquatiliSy  Wahl.  I  have  gathered  this  sedge  by  the  river  Finn 
in  several  places,  and  also,  I  believe,  by  two  other  rivers  in  south 
Donegal.  My  specimens  were  recognized  as  C,  aquatilis  by  A. 
G.  More,  and  afterwards  corroborated  bv  Mr.  A.  Bennett.  This 
sedge  has  only  been  added  to  the  Irish  Flora  from  Lough  Allen 
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by  Mr.  Stewart  in  the  present  year.  The  Donegal  plant  differs 
somewhat  from  Mr.  Stewart's,  but  both  appear,  according  to  Mr. 
Bennett,  to  belong  to  the  lowland  form  watsoni, 

C,  pracox,  Jacq. ;  C.  pilulifera,  Linn. ;  C,  glauca;  C.  flava,  and  C. 
extensa.  Good,  frequent. 

["  C,  aeutat    Linn.      Banks  of  the  Finn,   Admiral   Jones,"    Cyhde 
Hihernica,     "Was,  I  believe,    C.  aquatilis.'] 

C,  hormchuchiana^  Hoppe.  By  the  Eske,  above  Donegal;  Cavan 
Garden;  lakes  north  of  Bally  shannon.  C,  diitam,  Linn. ;  67. 
binervis,  Sm.,  frequent. 

C.  kevigataj  Sm.     Woods  about  Lough  Eske  castle ;  abundant. 

C.  syhaticat  Huds.  River  Eske ;  Brown  Hall ;  Eany  water ;  Fettigo 
river,  &c. 

Cfilijormisy  Linn.  West  side  of  Lough  Eske,  abundant  in  two 
places;  Laree  lake,  Lough  TJnshia,  and  L.  Golagh,  west  of 
Bally  shannon,  extending  to  District  10;  lakes  north  of  Cavan 
Garden  ;  Cunlin  lake,  near  Killybegs ;  south-east  comer  of  Lough 
Eske ;  Lough  Avehy.     (7.  ampullaeea.  Good.     Common. 

C.  htrta,  Linn.     Biver  Eske;  Bally  shannon  to  Btindoran ;  Ardnamona. 

C.  vesicaria,  Linn.     Left  bank  of  Erne,  above  Belleek. 

C.  riparia^  Curt.  By  the  stream  at  Bunlin  Bar,  along  the  coast 
between  Donegal  and  Ballyshannon.  The  locality  is  a  little  nonh 
of  Carrickafad,  in  a  deep  ditch;  marsh  at  St.  John's  Point. 

N.B. — I  have  given  the  Carices  in  some  detail,  as  this  family  is 
unusually  well  represented  in  this  part  of  the  county. 

Phleum  arenarium,  Linn.  Glen  Bay;  between  Ballyshannon  and 
Bundoran. 

P.  pratense,  Linn.     By  the  Finn,  a  little  below  Castlefinn  bridge. 

Alopecuru9  yenictdatus,  Linn.  Lough  Unshagh,  near  Carrick;  by 
the  Erne. 

Sesleria  carulea,  Scop.  Rocks  on  south  side  of  inlet  below  Bally- 
shannon, the  only  locality  given  in  the  Cyhele.  Abundant  on 
limestone  hills  between  BallvHliannon  and  Bundoran,  and  from 
Ballyshannon  to  Cavan  Garden;  about  Lough  Gorman,  and 
thence  to  Brown  hall ;  St.  John's  Point,  and  on  the  promontory 
leading  to  it,  plentiful ;  by  the  Eany  more  water,  in  several  places, 
reaching  up  to  tlie  skirts  of  the  Bluestack  mountains,  but  at  no 
great  elevation ;  south-east  shore  of  Lough  Eske  ;  banks  by  the 
sea,  a  little  north  of  Bundoran.     Always  on  limestone. 

Milium  effusuntf  Linn.  Ardnamona  woods,  Lough  Eske;  left  bank 
of  Eanymore  water,  below  Drumagraa  bridge. 

?  MolciM  molliSf  Linn.  Thickets  on  sandhills  by  the  sea,  north-east 
end  of  Inver  Bay.     The  specimens  were  in  a  withered  state. 
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Koeleria  eristatdy  Fers.  With  the  last,  and  also  in  many  places  on 
Slieve  League. 

Milica  uniflora,  Betz.  By  the  Eske,  £me,  and  Letter  rivers ;  Brown 
HaU. 

SeUrochha  loliacea,  Woods.     Glen  Bay. 

FMtuca  sciuroides,  Both.     Doorin  Point ;  roadsides  near  Pettigo. 

F.  syhatiea,  WiU.    By  the  Eske,  above  Donegal,  right  bank. 

F.  gigantea,  Will.     By  the  Erne,  left  bank,  and  Finn,  at  EillygordoiL 

F,  arundinaeea,  Schreb.     Eske  river ;  Inver  Bay. 
Bromus  asper,  Linn.     By  the  Erne. 

?  £.  commutatu$.  Left  bank  of  Einn,  between  Stranorlar  and  EiUy- 
gordon.  My  specimens  were  too  withered  to  be  positive  of  the 
species. 

IVitieum  caninum,  Hnds.  Left  bank  of  Erne,  a  little  below  Belleek; 
at  ''  Cliff,"  and  near  it,  extending  across  boundary  to  District  10. 

T,  acutumy  D.  C.     Olen  Bay  and  Liver  Bay. 

T.jtmeeum,  Linn.     Tawny  Bay  and  Glen  Bay. 

Flgmus  arenartuij  Linn.     ''Binn  of  the  Largy,"  and  again  a  little 

west  of  it,  beyond  KiUybegs. 

LepturuB  ineurfratus,  Linn.  Inver  Bay,  near  Dunkineely;  KiUybegs; 
Donegal. 

*LoUum  temulentum,  Linn.     By  the  Finn,  near  Glady ;  sown. 

Equiwtum  nuunmum.  Lam.    Frequent  around  Donegal  Bay. 

K  9glvat%cum,  Linn.     Eske,  near  Donegal ;  Salthill ;  Eeelan  water. 

F.  variegattun,  Schleich.  By  the  Eske,  above  Donegal;  and  by  Lough 
Eske,  between  Ardnamore  and  the  Castle,  with  an  erect  variety, 
apparently  F.  maekaiana, 

F.  hgemale,  Linn.  By  the  right  bank  of  the  river  Eske.  ^*  Like 
F,  moorei"  Baker  writes  to  my  specimens. 

Folgpodium  vulgare,  Linn.   Var.  semilacerum.  By  the  Erne,  at  **  Cliff. " 

P.  phegopterii,  Linn.  Killybcgs,  sparingly  in  several  places,  A.  G. 
Brooke ;  Ardnamona  and  Lough  Eske  Castle  woods ;  Banagher 
mount€un. 

Lattrea  thelypteru,  Presl.     By  the  Erne.     A.  G.  More. 

Z.  oreopteris,  Presl.  Banks  of  Eske,  Glen  river.  Lough  head  river, 
Reelan  water,  &c.  Z.  Jllix  masc,  Presl. ;  Z.  dilatata,  Presl. ; 
Z.  amvla.  Brack.     Frequent. 

Z.  tpinulosay  Presl.     Woods  at  Lough  Eske.     A  form  of  Z.  dilatata. 

Polgstiehum  hnohitis,  Both.  Slieve  League,  1850  to  1470  feet; 
previously  reported,  incorrectly,  from  Donegal  in  other  places. 
Having  explored  these  localities,  I  have  now  the  satisfaction  of 
restoring  it  legitimately  to  its  place  in  the  list. 
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P,  annulare,  Newman.     Largy ;  Lottgh  Eske. 

P.  aeuUatum.     Roth.     Lough  Eeke   and    river    Eske;    Loughhead 

river ;  Eanymore  water ;  Finn,  near  Cloghaun  bridge. 

Cystopterisfragilis,  Bemh.  By  the  Erne,  near  Ballyshannon  ;  Brown 
flail;  81iove  League.  Athyrium  filix  f<Bmina^  Roth;  Aiplenium 
adtantum-niyrum,  Linn.     A,  triehomanes^  Linn.     Frequent. 

AspUnium  viride,  Huds.  1550  feet  (and  higher?)  to  1200  feet  on 
Slieve  League. 

A,  marinum,  Linn.     Malinbeg ;  Mucross  Point ;  Glen  Head. 

A.  ruta-muraria,  Linn.  Walls  at  Donegal,  Lough  Eske  Castle,  and 
Laghy ;  rocks  by  the  right  bank  of  the  Erne ;  by  Loughhead 
river,  near  Killybegs;  St.  John's  Point. 

Scohpendrium  vulyare,  8m.  Blechnum  horeale,  8w. ;  Pteris  aquih'na, 
Linn  ;  frequent. 

Ceterach  offieinarum^  Willd.  Garden  walls  at  Brown  Hall,  where 
I  am  informed  by  Mr.  Brook,  of  Killybegs,  it  is  abundant. 

Adiantum  capillus  veneris,  Linn.  Slieve  League,  at  Bunglass; 
Tawny  Bay  to  Teelin  Bay;    Teelin  Bay  to  Mucross  Point. 

Trichomanes  radicans,  Sw.  Ardnamona  woods.  Killamey  fern  has 
also  been  discovered  this  year  in  Donegal,  at  the  Poisoned  Glen. 

Hymenophyllum  tunbridysnse,  Sw.  Lough  Eske  woods.  H.  tciUont\ 
Hook ;    Osmunda  reyalia,  Linn. ;  common. 

{^Botrychium  lunaria,  Sw.  My  visits  have  been  too  late  for  this  plant ; 
it  is  almost  certain  to  occur  on  some  of  the  blufPs  by  the  sea,  as 
along  Fintragh  and  St.  John's  Point.) 

Ophioylosium  vulyaium,  Linn.  Close  to  Lough  Eske  Castle,  Miea 
Young. 

0.  luntanicum.     Carrigan  Head. 

N.B. — Ferns  have  been  enumerated  at  length  to  show  how  rich 
the  district  is ;  almost  all  the  group  as  represented  in  Lreland  occur. 

Isdetes   lacustris,    Linn.   Lough   Esk;  lakes  near    Lough   Erahesk; 

Lough  Agh,  and  other  lakes. 
Lyeopodium  elavatum,  Linn.     Mountains  near  Pettigo,  Miss  Young. 

Greenane. 

Z.  alpinum,  Linn.     Slieve  League,  near  the  summit. 

Z.  sehyinoides,  Linn.  Rocky  headlands,  sandy  shores,  and  higher 
mountains  in  wet  places  ;  frequent.    Z.  $elayo,  Linn.,  frequent. 

I  will  now  briefly  enumerate  the  species  which  have  not  previously 
been  gathered  in  the  county  Donegal.  I  will  first,  however,  have  the 
less  pleasant  duty  of  expunging,  or  at  least  casting  a  strong  suspicion 
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on  a  few  which  occur  under  District  1 1  in  the  Cyhele  Hibernica.  These 
are  Ranunculus  lingua,  (Enanthe  phellandrium,  Scirpus  syhaticus,  and 
perhaps  Carex  acuta,  A  few  others,  of  whose  occurrence  I  have 
TK  ceived  information,  I  will  only  record  doubtfully,  until  certified  by 
myself  according  to  the  rule  I  have  adopted.  These  are  Rhamnua 
catharticus,  Geranium  pratense,  and  Hydrocharis  morsus-rana,  which 
Miss  YouDg  has  observed  in  the  neighbourhood  of  Pettigo.  A  con- 
siderable number  of  species  which  are  obviously  introduced  need  not 
here  be  repeated.  I  might  add  to  this  list  Echinospermum  lappula,  a 
ballast  weed  which  occured  near  the  quay  at  Donegal.  These  species 
are  already  mentioned,  and  may  be  singled  out  by  their  asterisks.  The 
following  are  additions  to  District  11,  or  county  Donegal : — 

Banunculus  baudotii,  Lysimachia  vulgaris, 

Cochlearia  danica,  Statice  bahusiensis. 

Geranium  sanguineum,  Bumex  hydrolapatlium, 

G.  lucidum,  Quercus  sessilifiora, 

Euonymus  europseus,  Juncus  obtusiflorus, 

Dry  as  octopetala,  Potamogeton  zizii, 

Carum  verticillatum,  Carex  boenninghauseniana. 

Slum  augustifolium,  C.  aquatilis, 

Comus  sanguinea,  C.  pendula, 

Carlina  vulgaris,  C.  vesicaiia, 

Thrincia  hirta,  C.  riparia, 

Hieracium  pallidum,  Milium  etfusum, 

H.  csesium,  Triticum  caninum, 

H.  gothicum,  Equisetum  hyemsde, 

H.  argenteum,  E.  variegatum, 

Gentiana  amarella,  Polystichum  lonchitis ; 

and  Trichomanes  radicans^  the  Eillai-ney  fern,  in  its  second  Donegal 
locality,  may  again  be  mentioned.  Of  a  few  others  I  am  still  in  some^ 
degree  of  doubt.  Orchis  morio,  Festuca  myurus,  and  Bromus  commu- 
talus  were  I  think  gathered,  but  the  specimens  were^past  flowering. 

In  conclusion,  I  have  the  pleasure  to  express  my  sincere  thanks  to 
the  several  botanists  who  have  kindly  aided  me  in  determining  my 
specimens :  to  Mr.  More,  for  his  constant  help,  without  which  help 
an  Irish  botanist  can  hardly  succeed ;  to  Mr.  Backhouse,  for  his  valu- 
able discrimination  of  a  long  series  of  Hieracia  from  various  counties ; 
and  to  Professor  Babington  for  his  further  supervision  of  some  of  that 
difficult  genus ;  to  Mr.  Arthur  Bennett  for  very  material  assistance  in 
several  sets  of  aquatic  weeds ;  and  to  Mr.  Baker  for  the  determination 
of  a  few  Bubi,  and  one  or  two  other  troublesome  forms.  To  all  these 
gentlemen  I  desire  here  to  acknowledge  my  gratitude  for  their  un- 
grudging assistance. 
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XXII. — Metamobphic  Action.     By  O.  H.  KiKAHANy  M.E.I.A.,  &c. 

[Read,  February  23,  1886.] 

For  years  it  has  seemed  to  me  that  certain  phenomena  in  connexion 
with  the  mctamorphism  of  rocks  have  not  met  with  the  consideration 
due  to  them.  In  deference  to  my  fellow-labourers  in  America,  but 
especially  in  the  Dominions,  I  have  not  hitherto  put  these  forward ; 
but  now,  after  having  seen  the  Canadian  Laurentians,  I  venture  to  do 
so. 

By  way  of  introduction,  it  should  be  mentioned  that  metamorphic 
action  may  be  generally  placed  under  three  classes^  : — 

Regional  (metapepsis). — Change  due  to  action  invading  more  or 
less  considerable  areas.  Its  exact  genesis  is  at  present  somewhat 
obscure.  Some  suggest  that  it  is  due  to  aqueo-igneous  action,  or  lieat 
in  the  presence  of  moisture,  generated  by  a  superincumbent  mass  of 
accumulations.  According  to  some  chemists,  if  the  time  be  sufficiently 
long,  the  change  may  take  place  under  the  given  conditions  without 
the  intensity  of  the  heat  being  at  any  time  great. 

Contact  (paroptesis). — This  action  invades  restricted,  generally 
small,  areas  or  tracts,  in  immediate  contact  with  intrudes  of  emptiye 
rocks  or  vents  for  heated  gases.  It  is  evidently  due  to  heat  generated 
by  them. 

Chemical  change  (methylosis)  is  more  especially  the  change  at  or 
near  the  surface  of  the  earth,  that  is,  from  without. 

All  rocks,  no  matter  of  what  kind  or  of  what  age,  are  liable  to  be 
afPected  by  one  or  more  of  these  kinds  of  metamorphic  action,  any  one 
of  which  may  affect  the  rocks  before  or  after  the  others ;  but  the  order 
in  which  they  more  commonly  appear  to  occur  is  :  first,  contact ; 
second,  regional ;  and  afterwards,  chemical  change  from  without. 
They  may,  however,  occur  so  confusedly  that,  in  places,  the  order  is 
more  or  less  obscure.  Therefore,  to  simplify  matters,  we  shall  at  the 
present  time  only  consider  the  effects  that  regional  metamorphic  action 
alone  would  produce. 

Any  region  or  area  of  rock -masses  may  be  subjected  successively 
to  two,  three,  or  more  invasions  of  regional  metamorphosis.  For 
example,  a  tract  of  Cambrian  rocks  may  have  been  under  such  condi- 
tions that  they  are  metamorphosed ;  while  subsequently  these  condi- 
tions were  removed,  to  be  succeeded  by  others,  the  latter  again 
alt'onling  the  conditions  of  further  metamorphic  action ;  and  this 
may   be  repeated  over  and  over  again  :    so  that   the   same   rocks 


^  This  has  been  already  stated  in  chapters  x.  and  xi.  of  my  Geology  of  Ireltin*!, 
to  which  I  would  call  attention,  as  names  used  hereafter ;  also  details  in  regard  lo 
metamorphic  action,  will  be  found  therein,  which  it  appears  unnecessary  to  repeat 
here. 
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may  be  at  certain  times  under  the  influence  of  metamorphic  action ; 
while  at  other  times  the  same  area  of  rock -masses  may  be  at  or  near 
the  surface  of  the  earth,  and  so  removed  from  metamorphic  action ; 
the  limit  of  the  number  of  distinct  times  the  rock-masses  underwent 
metamorphism  being  the  number  of  separate  times  when  they  were 
buried  under  a  sufficient  thickness  of  accumulations  to  bring  about 
conditions  favourable  to  the  different  invasions  of  metamorphic  action. 
This  leads  to  the  question,  What  effect  or  effects  would  each  of  these 
distinct  aggressions  of  metamorphic  action  have  on  the  rocks  ? 

The  dijfferent  degrees  of  alteration  that  rocks  exhibit  in  some 
metamorphic  areas  appear  to  suggest  that,  in  an  area  of  regional 
metamorphism,  the  action  may  be  much  more  intense  about  certain 
centres  than  elsewhere;  so  that,  in  such  areas,  rocks  will  be  found 
graduating  continuously  from  unaltered  through  **  sub-metamorphic 
rocks,"  schist,  and  gneiss,  into  granitic  gneiss  and  metamorphic 
granite.  It  therefore  appears  allowable  to  suggest  that  each  succes- 
sive accession  of  metamorphic  action  into  a  larger  or  smaller  portion  of 
a  tract  of  rocks  will  intensify  the  preceding  effects  of  metamorphism 
respectively ;  and  if  the  intensity  of  the  metamorphic  action  is  about 
the  same  at  each  return  of  it,  the  changes  due  to  each  will  be  some- 
what similar  to  those  in  a  district  like  that  just  mentioned ;  that  is, 
8ub-metamorphic  rocks  will  be  changed  into  schist,  schist  into  gneiss, 
gneiss  into  granitic  gneiss ;  but  granitic  gneiss  will  become  more 
coarsely  crystalline,  the  plates  of  aggregated  crystals  of  each  mineral 
becoming  larger  and  more  conspicuously  developed.  If  the  action  be  not 
intense  enough,  the  granitic  gneiss  cannot  be  changed  into  metamorphic 
granite ;  while,  on  the  other  hand,  metamorphic  granite  may  change 
into  granitic  gneiss  by  foliation  being  developed  in  it ;  as,  for  instance, 
the  metamorphic  granite  of  Gal  way,  if  subjected  to  metamorphic 
action,  should  change  into  a  coarse  gneiss,  like  the  '*  Labradorians  "  of 
Ha-Ha  Bay,  province  of  Quebec' 

From  the  literature  of  the  subject,  it  would  appear  that  many 
observers,  otherwise  good  geologists,  have  a  vague  idea  that  metamor- 
phic rocks  must  have  been  originally  sedimentary  or  allied  rocks,  more 
especially  those  that  now  have  a  marked  schistose  or  gneissose  folia- 
tion. Such  a  supposition,  however,  must  be  more  or  less  modified,  as 
on  examination  it  will  be  found  that,  associated  with  all  sedimentary 
rocks,  no  matter  what  their  age,  there  may  be  found  as  adjuncts 
greater  or  less  intrudes  of  granitic,  felspathic,  or  basic  eruptive  rockR, 
which  necessarily  will  be  metamorphosed  along  with  the  sedimentary 
rocks.  Also,  mature  consideration  will  demonstrate  that  even  ind('- 
pendent  tracts  or  areas  of  granite,  felstone,  or  whinstone,  if  placed 

*  Rocks,  according  to  their  chemical  composition  and  physical  properties,  are 
unequally  affected  by  metamorphic  action.  This  must  be  understood,  as  it  is  too 
long  a  subject  to  be  entered  into  here.  Therefore,  in  the  sub-metamorphic  rocks 
and  schist,  subordinate  gneiss  will  probably  be  found ;  while  in  the  gneiss,  granitic- 
gneiss,  and  even  the  metamoiphic-granite,  there  may  be  subordinate  schists. 
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under  conditionB  favourable  for  the  development  of  metamorphic 
action,  must,  more  or  less  similarly  to  sedimentary  rocks,  be  altered, 
according  to  their  susceptibilities  into  schist,  gneiss,  or  granitic-gneiss. 
Examples  of  granite  changed  into  gneiss  are  hereafter  given ;  while 
the  change  from  gabbro  and  other  whinstone  into  schist  and  gneiss 
can  be  studied  in  most  areas  of  metamorphic  rocks. 

A  good  field  for  examining  the  relations  between  metamorphosed 
8(Hlimentary  nnd  eruptive  rocks  is  found  in  Yar  Connaught  on  western 
Galway.  Here,  to  the  south  of  the  Clifden  and  Oughterard  valley, 
there  is  to  the  westward  a  rock-tract,  in  part  sub-metamorphic  and  in 
part  schist,  made  up  of  altered  sedimentary  rocks  and  their  associated 
eruptive  rocks.  This  association  of  rocks,  as  followed  eastward, 
becomes  more  and  more  gneissoid,  till  eventually  all  lose  their  indivi- 
duality, and  become  merged  into  the  granitic-gneiss  and  the  meta- 
morphic-granite  of  the  barony  of  Moycullen.  Also,  in  Yar  Connaught 
and  the  neighbouring  county  of  Mayo,  are  exhibited  good  examples  of 
intrudes  of  felspathic  rocks  changed  in  part  into  schist  and  in  part 
into  granitoid  rocks ;  while  elsewhere  are  masses  of  basic  eruptive 
rocks  which,  when  altered,  change  into  different  kinds,  ranging  from 
homblendite  (hornblende-schist)  to  syenite  and  homblendic-granite. 

It  in  not  necessary  that  each  successive  invasion  of  regional  meta- 
morphism  should  act  solely  on  that  previously  affected.  On  the 
contrary,  in  some  cases  the  newer  action  affects  larger  areas;  but 
more  usually  it  appears  to  be  confined  to  smaller  limits.  The  latter, 
however,  may  not  be  correct;  because  if,  adjoining  a  tract  of  more 
altered  rocks,  there  are  less  altered  ones,  it  is  apparent  that  the  first 
invasion  may  have  affected  the  small  area,  and  the  second  the  larger 
one,  or  vice  versa.  In  some  cases,  however,  the  weight  of  evidence 
would  suggest  that  the  smaller  areas  are  due  to  the  effects  of  the  later 
invasion,  as  in  them  there  are  fewer  faults  and  other  breaks,  many 
having  been  sealed  up  during  the  newer  invasion. 

Hocks  successively  altered,  whether  by  regional  or  contact  meta- 
morphism,  separately  or  combined,  or  even  by  methylotic  action,  have, 
in  general  more  or  less  marked,  often  hard  boundaries ;  in  the  latter 
cases,  as  if  the  action  had  been  stopped  or  limited  by  faults  on  some 
such  lines.  Such  hard,  abrupt  boundaries  have  led  different  observers 
to  consider  the  more  altered  rocks  to  be  older  than  those  with  which 
they  are  associated;  while,  in  most  instances,  consideration  and 
examination  would  prove  the  opposite  to  be  correct,  as  the  action 
which  has  given  the  more  altered  roehe  their  present  strongly -marked 
characters  took  place  at  a  time  long  subsequent  to  the  accumulation  of  the 
adjoining  rocks,  which  at  the  present  titne  are  less  altered. 

The  sections  across  the  tracts  of  the  more  altered  Irish  rocks  are 
Fo  very  similar,  that  the  following  may  be  given : — First,  schist, 
with  subordinate  limestone  ;  second,  alternations  of  schist  and  gneiss ; 
third,  gneiss,  with  subordinate  schists ;  fourth,  granitoid-gneiss  (that 
is,  a  granitic  rock  in  which  the  gtieissoid  characters  are  well  marked), 
with  a  few  subordinate  beds  of  schist  and  perhaps  limestone ;  Jifth, 
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metamorpliic-granitc,  with  a  few  subordinate  scliistose  beds  and 
sometimes  limestone;  sixthy  gncissic-granite  {that  is,  a  rock  that, 
iUthough  foliated,  partakes  more  of  the  granite  than  gneiss  characters), 
with  alternations  of  schist;  seventh,  schist  and  limestone.  It  seems 
remarkable  that  where  sections  occur,  showing  the  rocks  at  each  side 
of  a  mass  of  metamorphic-granite,  both  sections  are  rarely  similar ;  as 
on  one  side  the  gradation  may  be  gradual,  while  on  the  other  side  it  is 
abrupt.  This  is  the  case  in  Galway,  Mayo,  Sligo  (?),  and  Donegal : 
in  the  last  there  is  a  schistose  zone  in  I^o.  5.  The  gradual  and 
abrupt  gradations  seem,  in  most  cases,  to  be  due  principally  to  the 
chemical  composition  and  physical  properties  of  the  original  rocks,  as 
Bome  are  much  more  susceptible  of  sudden  change  than  others. 

Intrusions  of  granite,  felstone,  whinstone  or  allied  rocks,  at  their 
genesis,  must  have  had  more  or  less  well-defined  boundaries;  and, 
although  younger  than  the  rocks  in  which  they  occur  as  intrudes, 
may,  in  a  great  measure,  underlie  them.^  If  such  intrudes  are  subse- 
quently metamorphosed,  but  at  the  same  time  as  the  associated  rocks, 
they  necessarily  will  retain  the  original  hard  boundaries ;  wliich 
probably  may  become  even  more  marked,  as  the  rocks  of  the  intrude  will 
change  into  a  rock  more  or  less  different  from  those  into  which  the 
associated  sedimentary  rocks  are  changed ;  as  all  eruptive  rocks  in 
the  early  stages  of  metamorphism  a/re  more  prone  to  change  into  some  of  the 
varieties  of  gneiss  or  granitic  rocks  than  into  varieties  of  schist ;  while 
most  sedimentary  rocks,  if  subjected  to  a  similar  degree  of  metamorphic 
action,  will  he  changed  into  schists. 

Such  very  different  results  of  metamorphic  action,  which  can  be 
seen  in  nearly  every  tract  of  metamorphic  rocks,  let  them  be  small  or 
large,  seem  to  be  a  stumbling-block  to  many  observers,  who  will 
insist  that  such  tracts  of  more  conspicuously  developed  rocks,  on 
account  of  their  distinct  character  and  hard  boundaries,  must  be  older 
than  the  associated  rocks. 

Apparently  it  is  an  anomaly  to  suggest  that  any  gneiss  could 
originally  have  been  granite.  Yet  that  such  is  the  case  can  be  proved 
even  in  a  small  island  like  Ireland.  To  give  two  examples  : — The 
Slieve  Croob  granite,  county  Down,  was  intruded  into  the  Cambro- 
Silurian;  and  although  in  general  a  mass,  yet  from  it,  in  places, 
there  were  branches,  principally  veins  of  four  or  five  inches  to  many 
feet  wide.  Subsequently,  a  tract  of  country  along  the  line  of  the 
margin  of  the  granite  intrude  (including  a  strip  of  the  granite  and 
a  strip  of  the  adjoining  rocks)  was  subjected  to  an  invasion  of  meta- 
morphic action,  which  changed  the  granite  affected  into  gneiss,  while 

3  Such  intrudes  muBt  not  be  confounded  with  pre-existing  hills  or  protrudes ; 
as  the  latter,  although  made  up  of  rocks  very  similar  in  general  character,  existed 
before  the  sedimentary  rocks  were  deposited,  the  latter  accumulating  around  and  on 
them.  Intrudes  and  protrudes,  in  general,  can  be  easily  distinguished,  as  the 
fonner  nearly  invariably  sends  courses,  branches,  or  veins  into  the  associated  sedi- 
mentary rocks,  while  a  protrude  does  not,  it  often  having  a  conglomeritio  or 
breociated  rock  in  part  margining  it. 
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the  adjoining  Bnb-metamorphic  rocks  became  well-developed  schiFits. 
In  the  metamorphic  area  of  the  Castlebar  district,  county  Mayo,  it  is 
evident  that,  prior  to  the  latest  invasion  of  metamorphic  action,  there 
were  intrudes  of  granite,  partly  in  masses  and  partly  in  wide  courses, 
the  last  invasion  changing  these  intrudes  into  a  granitic-gneiss. 

The  above  suggestions  and  statements  are,  for  the  most  part,  solely 
confined  to  the  effects  due  to  regional  metamorphism,  unaided  by 
cither  of  the  other  kinds.  It  must,  however,  be  remembered  that 
such  a  supposition  can  be  solely  provisional,  as  the  majority  of  the 
intrudes  of  eruptive  rocks  had,  as  adjuncts,  tracts  of  rocks  affected  by 
contact  metamorphism ;  while  certain  rocks,  if  raised  sufficiently  near 
or  to  the  earth's  surface,  must  have  come  under  the  influence  of 
methylitic  action ;  while  all  rocks,  in  any  way  changed  by  either  of 
these  actions,  must  more  or  less  influence  any  subsequent  regional 
metamorphism,  and  thereby  introduce  numerous  complications — ^a  6ub> 
ject  of  such  extent  that  it  cannot  here  be  entered  on* 
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XXIII. — ^Pbelivinart  Repobt  on  the  FiTNor  op  Glengasiff  and 
KiLLABNEY.     By  Gbeenwood  Pim,  M.A.,  F.L.S. 

[Read,  February  23,  1886.] 

Eably  in  1883  the  Academy  were  good  enough  to  grant  me  a  sum 
in  aid  of  the  investigation  of  the  Fungi  of  Glenganff  and  Kil- 
lamey. In  accordance  therewith,  I  proceeded  to  the  former  towards 
the  end  of  September  of  that  year,  and  after  spending  some  days, 
and  collecting  a  considerable  number  of  species,  went  on  to  Elillamey. 
The  summer  had  been  rather  a  wet  one  and  unfavourable  to  the  de- 
velopment of  fungal  mycelium,  and  whilst  there  the  Weather  was  so  bad 
as  to  render  collecting  very  difficult.  [Moreover,  domestic  trouble 
necessitated  my  return  long  before  I  had  explored  the  district  as  I 
could  wish.]  A  second  visit  to  Killamey  was  made  last  autumn  under 
much  more  favourable  circumstances. 

Investigating  the  mycology  of  any  district  differs  essentially  from 
the  study  of  almost  every  other  branch  of  its  flora,  inasmuch  as  in 
most  instances  the  plants  are  extremely  evanescent — appearing  to-day, 
and  within  a  day  or  two  leaving  no  trace,  save  perhaps  a  little  brown 
or  blackish  slime.  Hence  it  is  evident  that,  unless  the  explorer  is 
present  at  the  exact  time  a  given  species  appears,  he  has  no  means,  in 
many  instances,  of  even  guessing  at  its  existence.  Again,  especially 
amongst  the  Agaricini,  the  species  are  so  variable  and  so  difficult  to 
identify  with  certainty,  especially  when  one  has  no  competent  person 
to  consult  with,  that  it  is  quite  possible  in  some  instances  the  same 
species  has  been  referred  to  different  names,  and,  conversely,  distinct 
species  to  one  name.  A  third  difficulty  arises  from  their  dilequescent 
nature,  which  renders  it  practically  quite  impossible  to  preserve  them 
in  such  condition  as  to  be  available  for  reference  and  comparison ;  and 
it  is  equally  unsatisfactory  sending  them  through  post  to  other  botanists 
for  their  opinion.  Hence  there  is  in  this  department,  perhaps,  more 
room  for  error  and  more  difficulty  in  detecting  it,  than  in  any  other ; 
and  long  residence  in  a  district,  and  not  merely  an  occasional  visit  or 
two,  would  be  necessary  before  anything  like  an  exhaustive  list  of  its 
species  could  possibly  be  arrived  at. 

Other  calls,  though  happily  not  of  an  unpleasant  kind,  again  in 
1884  curtailed  my  visit,  so  that  I  would  ask  the  Academy  to  be  good 
enough  to  look  on  this  only  as  a  first  instalment. 

I  hope  at  an  early  date  to  make  considerable  additions  to  the  cata- 
logue presented  herewith.  I  am  painfully  conscious  of  the  extreme 
imperfection  of  this  report,  and  can  only  trust  that  the  members,  con- 
sidering the  exceptional  difficulties  of  the  task,  will  extend  to  me  ex- 
ceptional indulgence. 
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Eighty-two  species  are  recorded  from  Glengariff,  where  the  woodB 
and  other  most  prolific  localities  for  fungi  are  much  less  extensive  and 
varied  than  at  Killamey,  but  unquestionably  a  verjr  great  many  more 
remain  for  future  explorations.  Killamey  yielded  in  all  one  hundred 
and  fifty-six,  of  which  about  thirty -five  are  common  to  both  districts, 
thus  making  about  two  hundred  species  as  the  result  of  my  visits. 
The  most  noteworthy  features  are  the  extraordinary  number  and 
variety  of  two  allied  genera  of  Agaricini — Lactarius  at  KiUamey, 
and  Bussula  at  Glengaiiff.  They  are  very  natural  and  well-marked 
as  g(  nera,  and  as  usually  occurs  when  the  large  group  is  easily  distin- 
guinhed,  the  species  are  mostly  difficult  to  determine  accurately.  A 
Lactarius  is  immediately  recognized  by  the  copious  exudation  of  more 
or  less  milky  or  coloured  juice  on  the  slightest  wound,  but  to  proceed 
further,  and  say  what  is  the  species  in  question,  is  quite  another 
matter.  Bussula  is  quite  as  easy  to  recognize,  though  the  written 
characters  are  not  so  explicit.  At  Glongariff  I  noticed  eight  forms  of 
each  genus,  and  at  Killamey  eleven  Lactarii,  and  three  Russulaa. 

The  almost  entire  absence  of  Peziza  and  the  Myxogastres  in  both 
regions  is  also  remarkable,  although  I  kept  a  sharp  look  out  for  them, 
especially  as  the  damp  and  warm  climate  should  be  very  favourable  to 
their  development.  The  paucity  of  the  various  Hyphomycetes  and 
Pyrenomycetes  is  doubtless  due  to  their  being  easily  passed  over  in 
searching  for  the  larger  forms,  while  it  was  far  too  late  in  the  season 
for  ^cidia  and  most  of  the  Pucciniae.  In  1883,  at  KiUamey,  I  met 
with  some  enormous  specimens  of  the  beautiful  Fly  Agaric  (A.  mus- 
carius),  one  being  8  J  in.  in  diameter,  and  its  stem  IJ^in.  thick,  while 
last  year  every  old  stump  about  Muckross  Abbey  was  a  mass  of  A. 
melleus,  which  might  have  been  collected  by  the  bushel.  It  is  said  to 
be  esculent,  but  unfortunately  not  commendable.  It  is  also  curious 
that  a  careful  search  over  the  extensive  pasture  lands  of  Muckross 
failed  to  elicit  a  single  common  mushroom,  so  abundant  everywhere 
last  autumn  and  for  long  into  the  winter,  the  solitary  specimen  in 
the  list  having  been  found  on  Mangerton,  and  was  not  the  usual 
field  variety.  I  saw  none  at  either  Glengariff  or  Killamey  in 
1883. 

In  1843  the  British  Association  held  its  annual  meeting  in  Cork, 
and  in  connexion  therewith  a  list  of  the  Fauna  and  Flora  of  the  dis- 
trict was  compiled,  the  botanical  portion  by  Dr.  Power,  assisted  by 
Mr.  Denis  Murray  and  others.  In  this  list  two  hundred  and  seven- 
teen species  of  fungi  are  recorded  as  occurring  near  Cork,  some  of 
which,  such  as  Sclerotium,  Bhizomorpha,  &c.,  are  now  admitted  to  be 
only  states  of  other  forms.  Of  the  good  species  about  forty-two  occur 
in  my  Hst,  so  far  as  I  can  ascertain,  but  the  nomenclature  hcis  so  much 
changed  of  latter  years  that  it  is  not  always  easy  to  identify  a  species 
under  its  old  name.  Further  search  would,  no  doubt,  reveal  a  good 
many  more  about  Glengariff  and  Killamey.  Combining  the  two  lists 
together,  we  have  now  about  two  hundred  and  sixty  species  recorded 
from  Munster,  against  five  hundred  and  thirty  in  Leinster.     Bev. 
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H.  W.  Lett  is  preparing  a  list  of  what  he  has  found  in  Ulster,  but 
Oonnaught  is  still  quite  a  terra  incognita. 

Annexed  is  the  list  in  extenso  of  the  forms  met  with,  arranged  for 
convenience  as  in  Cooke's  Handbook — although  in  some  cases  that  ar- 
rangement is  now  admittedly  somewhat  obsolete  : — 


GLENGARIFF. 


Family  1,—EYMEN0MYCETE8. 


OSDEB. — AaABINI. 

Agarieui,     L. 

(Amanita) 


(Lepiota) 
(Tricholoma) 


(CKtocybe) 


(CoUybia) 
(Mycena) 


(Omphalia) 
(Hebeloma) 


(Flammula) 
(Nauooria) 

(Stropharia) 

(Hjrpholoma) 

(Palocybe) 


muscarius,  L. 
rubescens,  P. 
spissuB,  Fr. 
badhami,  B.  and  Br. 
cuneifolius,  Fr. 
sordidus,  Fr. 
Bubpulverulentus,  P. 
fumosuB,  B. 
tumulosusy  Kalch. 
gallinaccus,  Sep. 
geotrupus,  Bull, 
laccatus,  Sep. 
radicatus,  Eeth. 
polygrammus,  Bull, 
galericulatus,  Sep. 
galopus,  Schrad. 
proliferus,  Sow. 
fibula,  Bull, 
fastigiatus,  Fr. 
geophyllus,  Sow. 
rimosus,  Bull, 
flocculosusy  B. 
pyriodoVus,  P. 
longicauduB,  P. 
fastibilis,  Fr. 
hiulcus,  Fr. 
lentus,  P. 
pediades,  Fr. 
conspersus,  Fr. 
semiglobatus,  Btsch. 
fasciculaiis,  Huds. 
semilaneeatus,  Fr. 
cemuus,  Miill. 
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Cortinarius.    Fr. 

pholidcus,  Pr. 
cinnamomeus,  Pr. 
armeniacus,  Pr. 
camphoratus,  Pr. 

Hygrophorus,     ¥t. 

pratcnsisy  Pr. 
coccineus,  Pr. 
conicuB,  Pr. 

Zaetaritu.    Pr. 

insulsuB,  Pr. 
pyrogaluB,  Pr. 
deliciosus,  Pr. 
Bubdulcis,  Pr. 
torminosus,  Pr. 
glyciosmus,  Pr. 
Bcriflnus,  Pr. 
mitisBiinuB,  Pr. 

Bussula,     Pr. 

rosacea,  Pr. 
Bardonia,  Pr. 
nigricans,  Pr. 
emetica,  Pr. 
fragilis,  Pr. 
furcata,  Pr. 
heterophylla,  Pr. 
alutacca,  Pr. 

Cantharellus,     Adans. 

cibarins,  Pr. 


ObDEB. — ^POLTPOEEI. 

Boletus.     Fr. 

piperatus,  Bull* 
calopuB,  Pr. 
scaber,  Pr. 
pachypuB,  Pr. 

Dadaha,    Nees. 

unicolor,  Fr. 

Obdeb. — ^Htdnei. 

Mydnum.    L. 

repandum,  L. 
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Obdxb. — Clatasibi. 

Claioaria.    L. 

coralloides,  L. 
ceranoides,  P. 
inequalis,  Miill. 
juncea,  Fr. 

Obdbb. — Tbekelliki. 

Tremela.    Fr. 

mesenterica,  Etz. 
albida,  Huds. 

Exidia.    Fr. 

glandulosa,  Fr. 

Family  U.—QASTEROMYCETES. 

OkDSB. — ^TSIOH06A8TBES. 

Selerod&rma.    P. 

Tulgare,  Fr. 

Lyoogata.   Mich. 

epidendmiriy  Fr. 

Famelt  m.'-COmOMTCETES. 

ObDSB. — ^PUOGINLSI. 

Phragmidiuim.    Lk. 

bulboBom,  Lk. 

Puednia.    P. 

vincsB,  B. 

Family  U.—ASCOMYCETES. 
Obdeb. — ^Elyellacee. 

Leotia.    Hill. 

lubrica,  P. 

Qeaglo%9um,    P. 

glutdnoBuniy  P. 

Bidgairia.    Fr. 

sarcoidesy  Fr. 
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PniM.    L. 

stercorea,  P. 
atrata,  P. 

Sehtium.    Fr. 

89ragino8uxiiy  Fr. 

Xyhria.    Fr. 

hypoxylon,  Griv. 

HypoxyUm.    Fr. 

concentricnm,  Griv. 

KILLAKN^EY. 
Family  l.—ffYMENOMYCETJES, 

ObBBB — ^AeABIKI. 

Ayaricut,    L. 

(Amanita)       muscarius,  L. 

spissus,  Fr. 

cristatnsy  Fr. 
f  Aimillaria)    melleus,  Vahl. 
(Tricholoma)  flayo-brunneusy  Fr. 

imbricatuB,  Fr. 

terreus,  SchsBf. 

Bubpulverulentus,  P. 

salphurenSy  Bull. 

albelluB,  B.C. 

atrosquamosus,  Chev. 

nictitans,  Fr. 

nstalis,  Fr. 

hmnilifl,  Fr. 

columbetta,  Fr. 

spermaticus,  Fr.  f 

panaeolus,  Fr.  ? 
(Clitocybe)      tnmuloBus,  Katch. 

ceruBsatuBy  Fr. 

candicans,  Fr. 

gallinaceas,  Scop. 

infundibiliformis,  SchsBf . 

fragrans,  Sow. 

laccatus,  Scop. 
(Plenrotus)     lignatilis,  P. 

mitifi,  P. 
(Collybia)       radicatus,  Eelh. 

inolens,  Bin. 

dryophiluB,  Bull. 
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(Omphalia) 


(Entoloma) 

(Leptonia) 

(Nolanea) 

(PhoUota) 
(Hebeloma) 


(Mycena)        ptiras,  F. 

pelianthinns,  Fr. 

galericulatuB,  Scop. 

alcaltinusy  Fr. 

Tulgarisy  P. 

tenerrimuB,  Bk. 

dissiliens,  Fr.  ? 

polygrammns,  Bull. 

vitilis,  Fr. 

pyxidatus,  Bull. 

muraliB,  Sow. 

umbellifcrus,  L. 

helodes,  Fr. 

solstitialisy  Fr. 

pascuusy  P. 

SBthiops,  Fr. 

squamosus,  Mull. 

flocculentus,  Bull. 

fibroBus,  Sow. 

plumosuB,  Bolt. 

longicaudus,  P. 

geophylluB,  Sow. 

cruBtuliniformis,  Bull. 

rimoBUB,  Bull. 

mesophaeus,  B. 

euthelus,  Br.  Br. 

hypnorum,  Btsch. 

campeBtris,  L. 

sylvaticus,  L. 
(Hypboloma)  faflcicularis,  HudB. 
(PaxuBolus)      fimiputris,  Bull. 

Coprmua,    Fr. 

atramentariusy  Fr, 

CortinartiUf  Fr. 

claricolor,  Fr. 
armeniacuSy  Fr. 


(Galera) 
(PBalliota) 


Zfpista,  Sm. 


FaxiUuB,    Fr. 


Sygrophonu. 


personata,  Fr. 
nuda.  Bull. 

inTolutus,  Fr. 

Fr, 

pratcnsis,  Fr. 
Yirgineus,  Fr. 
houghtoni,  Fr. 
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^ygrophortUf  Fr. 

calytneformis,  Br.  Br. 
ovinus,  Fr. 
Isetus,  Fr. 
coccineus,  Fr. 
miniatus,  Fr. 
conicus,  Fr. 
psittacinuB,  Fr. 
ceraceus,  Fr. 

Zaetarius.    Fr. 

insulsuB,  Fr. 
pallidus,  Fr. 
blennius,  Fr. 
vellereus,  Fr. 
deliciosus,  Fr. 
volemum,  Fr. 
subdulcis,  Fr. 
torminosuB,  Fr. 
mitissimus,  Fr. 
turpis,  Fr. 
quietuB,  Fr. 

Ruutda.    Fr« 

virescens,  Fr. 
emetica,  Fr. 
ochroleuca,  Fr.  (?) 

CafUharellus,    Ad. 

cibarinB,  Fr. 

Marasmius.    Fr, 

urenB,  Fr. 
rotula,  Fr. 

OhdEB. — POLTPOREI. 

BoUtua.    Tt. 

latensy  L. 
elegans,  Schnm. 
piperatuB,  Bull. 
flavuB,  With. 
laricinuB,  B. 
satanaB,  Lz. 
Bcaber,  Fr. 

Polyparus.     Fr. 

perennis,  Fr. 
betulinus,  Fr. 
ferruginoBUB,  Fr. 
vaporarius,  Fr. 
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Dadalea.    Fr. 

imicolor,  Fr. 

OsDXB. — Htdnec. 

Sydnum.    L. 

repandum,  L. 
farinaceam,  P. 

OkDIB. — AUBICULABINI. 

Stereum,    Ft. 

hirsutum,  Er. 

Cortieium.    Ft, 

qaercinum,  P. 

Ordkb. — Clavabiei. 

Clavaria,     L. 

cristata,  Holmsh. 
inequalis,  Miill. 
cor^oidesy  L. 
fastigiata,  D.C. 
stricta,  P. 
fragilis,  Holms. 

Okdbb. — TumrRLLTKI. 

n-mela.    Fr. 

tremella,  Fr. 
mesenterica,  Btz. 
albida,  HudB. 

Faidia.    Fr. 

recisa,  Fr. 
glandulosa,  Fr. 

Family  11,— GASTER0MTCETE8. 

OSDEB. — TkICHOOASTBSS. 

Bovista,    Dill. 

nigrescens,  P. 

Lyeoperdcn,   Tour. 

caelatum,  Fr. 
saccatum,  Yahl. 
geminatum,  Fr. 

Selerodirma,    P. 

bovista,  Fr. 
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Familt  1J1.—C0NI0MYCETES. 
OsDSB. — Sphjbkovbicei. 

AsUroma.    D.G. 

ro88D,  D.G. 

Obdbb. — TvccaiMi, 

Phragmidium.     Lk. 

bulbosTuny  Schl. 

Triphragmium.     Lk. 

ulmarisB,  Lk. 

Puceinia.     P. 

graminis,  P. 
striola,  Lk. 
violarum,  Lk. 
fabaBy  Lk. 

OkDEB. CiEOMACEI. 

CoUosporium,    Tier, 

tasBilaginis  ?    Ley. 
sonclii  arvensisy  Lev. 

Melamptora,     Cast. 

betulina,  Desm. 
euphorbisB,  Cast. 

Cgatcpui.    Be  By. 

Candidas,  Ley. 

'Eamily.—STPHOMYCETES. 
Obdbb. — ^IsABi^cn. 

Ceratium.    Ass. 

hydnoides,  Ass. 

Obdbb. — Sbpedokibi. 

Sepedonium.    Lk. 

roseum,  Fr. 

^kMiLY.—ASCOMTCETES. 
Obdbb. — ^Pkbispobiacei. 

Ificro»pharia.    Ley. 

grossularisd,  Ley. 
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M-ystphe.    Hedw. 

martii,  Lk. 

O2DKR. — Elyeliacei. 

Mekella,    Linn. 

crispa,  Fr. 

Leotia.     Hill. 

lubrica,  P. 

Geoglossum.    P. 

glutinosum,  P. 

Fezisa,    L. 

aurantia,  Fr. 
scutellata,  L. 

JSelottum, 

seraginosum,  Fr. 
citrinum,  Fr. 

OsDXR. — Phacidiacei. 

Bhytuma,    Fr. 

acerinnm,  Fr. 
Balicinum,  Fr. 

8tegia.     Fr. 

ilicis,  Fr. 

ObBXR. — SPHiESIACBI. 

Nedria.    Fr. 

cinnabarina,  Fr. 

Xylaria.    Fr. 

hypoxylon. 

Hypoxylon.    Fr. 

species  ? 

CUmeepB, 

microcephala,  Tul. 
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XXIV. — On  Vetfldta  stalactites  (0.  S.)  Aim  the  Skeletok  op  tbte 
Anomocladina  By  W.  J.  Sollas,  M.A.,  D.Sc,  Professor  uf 
Geology,  &c.,  Trinity  College,  Dablin.     (Plates  III.  and  IV.) 

[Bead,  February  23, 1886.] 

The  Anomodadina,  one  of  the  four  families  of  Lithistid  sponges, 
established  by  Zittel,^  is  a  small  and  compact  group,  presenting 
several  characters  of  considerable  interest.  With  a  wide  range  in 
time,  it  is  poor  in  genera  and  species,  and  in  its  present  distribution 
confined  to  a  single  locality.  Thus  it  first  occurs  in  the  Silurian 
system,  three  genera  having  been  described  from  beds  of  Wenlock  age 
in  Europe  and  North  America ;  it  is  represented  by  three  or  four 
genera  in  the  Jurassic,  one  of  these  ranging  into  the  Neocomian,  and  it 
survives  at  the  present  day  in  a  single  genus,  with  a  single  species, 
VetuUna  stalaetttes,  which  was  first  made  known  to  us  by  Oscar 
Schmidt,'  from  specimens  obtained  by  the  *^  Hassler"  expedition,  at 
a  depth  of  one  hundred  fathoms,  off  Barbadoes.  The  ''  Challenger" 
expedition,  though  it  brought  home  several  Lithistids  from  yarious 
localities  widely  distant  horn  each  other,  did  not  obtain  any  specimens 
of  this  family.  A  much  earlier  found  example  than  those  described 
by  Oscar  Schmidt,  however,  exists  in  the  Bristol  Museum,  where  I 
found  it  without  a  label,  side  by  side  with  Dactyloeahfx  pumieetu, 
Statchbury;  and  I  have  little  doubt  that  it  was  placed  there  by 
Stutchbury  himself,  who  probably  obtained  it  along  with  Dactylocaljrx, 
as  dredging  in  one  hundred  fathoms  was  unknown  in  Stutchbury's 
time.  It  is  probable  that  the  Bristol  specimen,  which  is  much  larger 
and  finer  than  that  figured  by  Schmidt,  was  obtained  from  shallow 
water,  •'.  e,  not  deeper  than  the  Coralline  zone.  I  was  in  the  midst  of 
preparing  illustrations  for  an  account  of  this  specimen,  which  I  had 
recognized  as  a  recent  Anomodadina,  when  Schmidt's  work  appeared, 
and  as  my  method  of  studying  Lithistid  sponges  were  not  then  suf- 
ficiently advanced  to  enable  me  to  supplement  Schmidt's  observations, 
I  gave  up  all  idea  of  publishing  on  the  subject.  Since  then  my  atten- 
tion has  been  recalled  to  it,  partly  owing  to  the  appearance  of  an 
important  Paper  by  Zittel,'  throwing  doubts  on  his  previous  statements, 
and  indeed  recalling  them,  and  partly  owing  to  my  having  devised 
better  methods  for  studying  the  Lithistids,  so  that  I  can  now  describe 
the  skeleton  of  Vetulina  with  greater  accuracy,  and  in  greater  detail, 
than  has  hitherto  been  possible. 

In  Zittel's  first  account  of  the  Anomodadina  we  find  them  defined 


^  Zittel ;  Studien  ii.  foseile  Spongien,  ii.  abih.  lithistidas,  1878. 
^  0.  Schmidt ;  Die  Spongien  des  Meerbusen,  von  Mexico,  1879. 
3  Zittel ;  ii.  Astylospongidae  und  Anomocladiiia.    J.  B.  Mineral,  1884,  ii.,  p.  75. 
Translated  by  W.  S.  DaUas,  Ann.  N.  H.  (6)  xiv.  pp.  271-276. 
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as  disting:iiished  by  their  '^  unregelmassig  astige  Skelctkorperchen, 
deren  Aeste  in  einem  knotig  verdicktem  Centrum  znsammenstossen. 
Da  dieselben  an  ihren  Enden  nur  massig  yerzweigt  sind,  so  ensteht  ein 
maschiges  Netzwerk,  das  in  manchen  Fallen  grosse  Aehnlichkeit 
mit  dem  Gittirgeriist  gewisser  Hexactinelliden  erhalt,"  &c.  ( loc.  eit,  i., 
p.  23).  In  effect  Zittel  considered  the  skeleton  as  consisting  of  cor- 
puscles, each  having  a  solid  centrum,  with  a  yariable  number  of  rays 
proceeding  from  it.  These  rays  unite  at  their  ends  with  those  of 
neighbouring  corpuscles,  to  form  a  network  deceptively  like  that  of 
some  Dictyonine  Hexactinellids.  Thus  Zittel  at  this  time  recognized 
two  kinds  of  nodes  in  the  network — one  furnished  by  the  centrum  of 
the  corpuscle,  and  the  other  by  the  union  of  the  rays. 

Schmidt,  in  describing  Yetulina,  gives  substantially  the  same  ac- 
count, only  adding  the  important  statement  that  **  the  centrum  of 
each  corpuscle  grows  not  only  by  the  superposition  of  new  layers,  but 
also  by  the  more  or  less  intimate  additions  to  it  of  branches  from 
neighbouring  centres,  whereto  a  quantity  of  shorter  curled  or  knobby 
excrescences  are  associated." 

Zittel  in  his  latest  account  finds  only  one  kind  of  node  in  the  net- 
work, and  recognizing  in  it  a  union  of  corpuscular  rays,  concludes  that 
the  other  kind  of  node  furnished  by  the  centrum  is  absent,  and  so  is 
led  to  regard  the  elements  of  the  skeleton  as  simple  rods  forked  at  the 
ends,  t.  e,  as  the  rays  of  his  previously  described  corpuscles  without  a 
centrum.  He  thus  re-defines  the  characters  of  the  family  as  follows : — 
"  Skeletal  elements,  consisting  of  simple,  generally  straight,  but  some- 
times curved  rods,  more  or  less  strongly  branched  at  the  two  extremi- 
ties. The  branched  ends  of  several  (4-9)  neighbouring  rods  meet 
together,  and  by  their  amalgamation  form  the  nodes"  (loc.  ctt,  ii., 
p.  276). 

In  re-examining  this  question  we  may  most  conveniently  commence 
with  an  inquiry  as  to  the  true  form  of  the  skeletal  corpuscles :  Are 
they  centra  with  rays,  or  rods  merely  ?  To  determine  this  with  cer- 
tainty, it  is  best  to  boil  a  fragment  of  the  sponge  skeleton  for  some 
hours  with  a  strong  solution  of  caustic  potash.  This  dissolves  the 
opal  of  which  the  corpuscles  consist ;  and  as  it  acts  with  most  effect 
along  the  surfaces  of  contact  or  union  between  the  corpuscles,  it  is 
possible,  by  carefully  watching  the  progress  of  solution,  and  arresting 
it  at  the  right  point,  to  completely  separate  the  corpuscles  from  ore 
another  without  damage  to  them  by  corrosion.  As  thus  separated, 
they  are  very  beautiful  objects — far  more  so  than  from  an  examination 
of  broken  fragments  of  the  skeleton  one  would  expect. 

Amidst  great  diversity  of  form  they  constantly  maintain  a  multi- 
radiate  character,  and  are  never  simple  rods.  For  convenience  of 
description  they  maybe  roughly  sorted  into  three  groups — which  we  call 
types — 1,  2,  and  3.  Type  1  is  the  staple  corpuscle  forming  the  chief 
mass  of  the  skeleton;  it  presents  a  rounded  centrum,  from  which 
two  to  five,  more  or  le6s,  cylindrical  rays  proceed;  these  are  given 
off  from  the  lower  half,  or  two-thirds  of  the  centrum ;  they  are  seldom 
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branched  and  terminate  in  expanded  ends,  which  frequently  present 
an  almost  absurd  resemblance  to  a  foot  or  boot ;  the  margin  of  this 
terminal  part  is  frequently  extended  into  a  lamellar  expansion  or 
foliation.  Though  usually  smooth,  or  sparsely  spined,  the  rays  may 
sometimes  be  richly  tuberculated.  The  remaining  upper  part  of  the 
centrum  sprouts  out  into  a  profusion  of  spines,  which  by  branching, 
and  emitting  twig-like  smaller  spines,  with  rounded  ends,  give  to  the 
head  of  the  corpuscle  a  characteristic  shrub-like  appearance.  The 
body  of  the  centrum  may  also  bear  tubercles  and  short,  simple  spines, 
though  sometimes  it  remains  smooth. 

When  by  prolonged  boiling  in  potash  the  ends  of  the  rays  haye 
been  dissolved  to  sharpened  points,  and  the  corpuscle  has,  in  other 
respects,  become  simplified,  it  presents  a  striking  resemblance  to  the 
spicules  of  Holasterella,  a  fossil  sponge  of  the  carboniferous  lime- 
stone, described  by  Carter. 

The  second  kind  of  spicule  (type  2)  is  devoid  of  the  antler-like 
spines,  and  possesses  a  larger  number  of  rays  (from  six  to  eight) ; 
whence  we  may  conclude  that  the  spines  just  mentioned  represent 
stunted  rays.  The  rays  may  be  smooth,  but  are  more  usually  covered 
with  short  spines  having  rounded  ends. 

The  thiid  kind  of  corpuscle  difPers  more  considerably  from  the 
type  spicule :  the  centrum  loses  its  somewhat  spherical  form,  and 
flattens  out  into  a  plate,  which  extends  at  the  margin  into  rays 
flattened  in  the  same  plane  as  itself.  These  rays  are  shorter,  often 
more  irregular,  and  less  clearly  defined  from  the  centrum  than  in  the 
other  kinds  of  corpuscles.  Sometimes  one  or  more  rays  are  given  off 
at  right  angles  to  the  surface  of  the  centrum,  which,  together  with 
the  rays,  is  usually  richly  ornamented  with  rounded  tubercles. 

"Within  the  centrum,  placed  more  or  less  excentrically,  is  an  oval, 
finely  granular  space,  one  of  the  granules  with  a  spherical  contour 
being  much  larger  than  the  rest,  and  the  whole  presenting  a  striking 
resemblance  to  the  nucleus  of  a  cell  with  its  nucleolus :  as  such,  or  at 
least  as  part  of  a  cell,  it  is,  indeed,  regarded  by  Schmidt.  That  it  is 
an  indication  of  a  cell  I  think  very  probable,  but  not  that  it  is  actually 
a  nucleus.  In  the  flrst  place  it  is  completely  enclosed  in  the  siliceous 
centrum,  having  no  communication  with  the  exterior.  The  axes  of  the 
rays  have  also  a  granular  character,  but  are  not  so  densely  crowded 
with  granules  as  the  oval  space.  The  granules  of  the  rays  extend 
into  the  centrum,  and  are  arranged  witMn  it  in  curves  more  or  less 
concentric  with  the  oval  space,  without,  however,  coming  into  direct 
connexion  with  it :  on  the  contrary,  the  substance  bordering  this  is 
always  clear  and  homogeneous,  like  glass. 

Observed  with  oblique  light,  the  granules  which,  with  transmitted 
light,  are  dark-brown  in  colour,  or  even  black,  present  a  white  and 
glistening  appearance,  strongly  suggestive  of  air  cavities.  That  they 
are  such  is,  I  think,  shown  by  the  fact  that  when  on  boiling  with 
potash  the  solvent  gains  access  to  these  spaces,  they  soon  ^come 
hollowed  out,  and  an  oval  cavity  replaces  the  granular  ellipsoid. 
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Similarly  tlie  granular  axes  of  the  rays  are  more  readily  dissolved  than 
the  periphery. 

It  appears  probable  from  these  observations  that  a  cell  is  asso- 
ciated with  the  yonng  spicule,  and  that  the  nucleus  with  its  nucleolus, 
both  large  like  the  corresponding  structures  in  a  Geodia  globule,  be- 
come inclosed  in  the  substance  of  the  centrum,  as  this  continues  its 
growth ;  subsequently  silica  is  irregularly  deposited  within  the  nu- 
cleus, which,  decaying  away,  leaves  a  number  of  empty  spaces  then 
recognizable  as  air  cavities  or  granules.  So,  too,  in  the  axis  of  the 
rays,  a  substance  like  that  which  forms  the  axis  of  a  spicule  is 
deposited,  but  in  a  more  irregular  manner,  and  this,  disappearing 
after  a  time,  leaves  the  granulations,  or  air-spaces,  to  represent  it. 

Schmidt  could  not  find  the  oval  granular  space  in  young  cor- 
puscles, and  as  this  seemed  to  me  to  require  explanation,  I  wished  to 
obtain  material  for  investigation.  Having  used  up  the  small  morsel 
of  Yetulina  I  had  obtained  when  Curator  of  the  Bristol  Museum,  I 
applied  to  the  Honorary  Secretary,  Mr.  S.  H.  Swaync,  expressing  a 
desire  to  obtain  a  further  supply,  and  I  now  take  this  opportunity  of 
acknowledging  the  ready  kmdness  with  which  he  responded  to  my 
wishes.  I  boiled  the  specimen  thus  obtained  in  nitric  acid,  and  as  it 
presented  a  large  unbroken  surface,  I  expected  to  obtain  a  large  crop 
of  young  corpuscles :  the  result,  however,  was  disappointing — ^not 
more  than  half  a  dozen  young  forms  were  secured.  These,  however, 
differ  markedly  from  the  adult  forms,  and  no  less  from  the  represen- 
tation which  Schmidt  gives  of  his  youngest  stages.  The  youngest 
form  found  is  shown  in  fig.  2,  plate  rv.  Like  all  the  other  early 
forms,  it  consists  of  a  flat  plate,  from  which  a  number  of  arms  radiate ; 
both  arms  and  disc  possess  the  corroded  appearance  so  characteristic  of 
young  Lithistid  corpuscles.  In  the  centre  is  a  clear  round  space,  and 
within  this  an  excentric  round  body.  In  other  examples  I  found  the 
flat  body  of  the  corpuscle  completely  perforated  by  an  oval  space, 
showing  that  the  silicification  which  had  produced  the  rest  of  the 
corpuscle  had  been  arrested  in  the  centre  over  a  definitely  limited 
area.  As  this  is  precisely  similar  to  what  takes  place  in  a  Geodia 
globule,  the  hilum  there  representing  the  space  occupied  by  the 
nucleus  of  the  spicule-cell,  it  seems  fair  to  conclude  that  a  nucleus 
does  exist  in  connexion  with  the  young  corpuscles  of  Yetulina,  but 
subsequently  disappears,  as  it  does  in  the  Geodia  globule  ;  only  in  the 
case  of  Yetulina  the  cavity  representing  the  hilum  becomes  sub- 
sequently completely  enclosed  within  the  body  of  the  corpuscle. 

Having  satisfied  ourselves  as  to  the  true  form  of  the  corpuscles  of 
Yetulina,  we  may  next  inquire  as  to  the  manner  in  which  they  are 
united  together — for  this,  a  special  method  of  examination  now  to  be 
explained,  is  necessary.  In  the  first  place  it  is  to  be  observed  that 
when  the  opal  of  which  a  Lithistid  corpuscle  chiefly  consists  is  dis- 
solved by  caustic  potash  there  still  remains  a  residue  insoluble 
in  potash.  Of  its  chemical  nature  I  am  ut  present  ignorant.  It 
remains  as  a  very  tender,   delicate  film,  readily  soluble  in  dilute 


490  Proceedings  of  the  Royal  Irish  Academy, 

acids,  not  destroyed  by  ignition,  nor  to  any  appreciable  extent 
charred :  it  is  transparent  and  colourless,  and  easily  stained  by 
eosin.  The  effect  of  ignition  upon  a  siliceous  spicule,  or  corpuscle, 
after  it  has  been  boiled  in  potash,  is  very  singular;  it  no  longer 
violently  decrepitates  when  heat  is  applied,  but  entirely  changes  its 
optical  characters  ;  its  transparency  and  glassy  appearance  vanish ;  it 
bocomes  nearly  opaque,  or  rather  translucent ;  appears  white  and  opa- 
line by  reflected  light,  and  granular  and  yellowish-brown  by  trans- 
mitted light.  The  beauty  of  the  corpuscle  is  in  no  way  affected  by 
its  transformation :  seen  by  reflected  light,  it  makes  a  good  '^  shew" 
object. 

It  is  the  filtn  which  remains  after  partial  solution  of  a  corpuscle 
which  is  of  importance  to  us  now ;  for  though  of  scarcely  any  sub- 
stance, and  tender  to  the  last  degree,  it  is  stUl  sufficient  to  hold  the 
corpuscles  together,  and  still  retains  the  form  of  those  parts  of  the 
corpuscles  from  which  the  silica  has  been  removed — ^parts  to  us  of 
critical  interest,  since  they  are  those  concerned  in  the  union  of  the 
corpuscles.  The  skeleton,  after  boiling  in  potash,  is  transferred  to 
distilled  water,  and  all  traces  of  alkali  removed ;  it  is  next  placed  in 
magenta,  which  stains  the  residual  membrane,  and  then  left  to  soak  in 
melted  gelatine  jelly.  It  thus  becomes  prepared  for  cutting  in  the 
freezing  microtome,  according  to  the  method  idready  described  by  me.* 
Ptiraffln  would  of  course  be  preferable  as  a  medium  for  embedding 
were  its  use  here  practicable ;  but  owing  to  the  mixture  of  very  hard 
and  very  soft  parts,  and  the  discontinuity  of  the  slice  when  cut,  one 
has  no  choice,  and  must  have  recourse  to  the  gelatine  freezing  process. 
The  slices  of  jelly  containing  the  cut  skeletal  network  may  be  dehy- 
drated, and  mounted  in  balsam,  or  at  once  put  up  in  glycerine.  It  is 
best  to  mount  in  both  ways :  the  spicules  show  better  in  balsam  ;  the 
connecting  film  in  glycerine.  Slices  so  prepared  reveal  the  structure 
of  the  skeleton  beyond  all  doubt.  It  consists  of  a  network  of  which 
the  nodes  are  mainly  of  one  kind,  though  produced  not  by  the  union 
of  the  ends  of  rods  or  rays,  but  chiefly  by  the  centra  of  the  corpuscles. 
The  ends  of  the  rays  abut  upon  these  centra,  and  by  means  of  their 
foliaceous  expansions  actually  embrace  them,  so  that  an  exceedingly 
dense  and  resistant  skeleton  results.  The  two  kinds  of  nodes  exist, 
but  are  confused  or  coincident. 

Frequently  one  observes  in  a  section  places  where  a  centrum  has 
been  torn  away ;  and  then  the  expanded  ends  of  the  rays  can  be  seen 
remaining  in  their  original  position,  side  by  side,  so  as  to  form  a  kind 
of  cup,  within  which  the  centrum,  now  torn  away,  originally  lay 
grasped. 

The  centrum,  as  it  frequently  emits  rays  from  only  one  part 
(first  kind  of  corpuscle),  receives  rays  only  on  the  other ;  and  about 
the  place  of  union  the  shrub-like  growth  of  spines  occurs,  concealing, 
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except  in  good  preparations,  the  true  nature  of  the  node.  This  sort 
of  nnion  leads  to  a  regular  disposition  of  the  corpuscles  in  successive 
series,  the  spined  heads,  layer  after  layer,  pointing  in  one  dir^tion, 
and  the  rayed  ends  in  the  other. 

As  a  piece  of  engineering  this  construction  is  perfect:  nothing 
oonld  be  better  adapted  to  resist  pressure  in  a  given  direction;  the 
snccessive  corpuscles  are  superposed  like  so  many  arches,  with  the 
solid  centrum  as  a  key- stone,  and  as  a  place  of  abutment  for  the 
bases  of  the  arches  which  succeed.  The  strength  of  the  network  is  to 
be  measured  by  the  strength  of  the  rays  to  resist  pressure  in  the 
direction  of  their  length  ;  no  better  disposition  of  them  could  be  made 
than  this,  and  the  result  is  a  skeleton  far  more  resistant  than  that  of 
any  other  Lithistid.  'So  other  Lithistid  that  I  am  acquainted  with 
can  withstand  strong  pressure  between  the  fingers,  bnt  no  pressure 
that  I  can  bring  to  bear  in  this  way  causes  the  least  sign  of  yielding 
in  the  skeleton  of  Yetulina. 

Although  the  mode  of  union  described  is  the  prevailing  one,  it  is 
not  exclusive.  Sometimes  a  ray  terminates  by  abutting  on  the  base  of 
a  spine,  and  sometimes  by  clasping  the  side  of  a  neighbouring  ray.  The 
flattened  corpuscles  (type  8)  seem  never  to  serve  as  abutments  for 
the  rays  of  other  corpuscles,  but  are  always  united  to  others,  clasping 
them  at  any  point  indifferently,  though  the  rays  more  usually  offer 
them  points  d*appui  than  the  centra. 

Since  no  spines  which  seem  to  mark  points  of  union  are  present  in 
the  second  kind  of  corpuscles,  and  additional  rays  are,  we  may  con- 
jecture that  these  unite  with  the  t3rpical  corpuscles  in  the  typical 
manner,  but  that  they  do  not  receive  any  rays  in  return  themselves. 
Both  the  second  and  third  kind  of  corpuscles  may  be  looked  upon  as 
supplemental,  putting  in  an  appearance  where  a  gap  requires  to  be 
fill^  up.  The  third  kind  may  be  not  only  supplemental,  but  sub- 
sequent growths  arising  after  the  general  completion  of  the  network, 
and  thus  comparable  to  the  secondary  spicules,  which  appear  as  an 
aftergrowth  in  the  network  of  some  Dictyonine  Hexactinellids. 

The  essential  characters  of  the  skeleton  of  Yetulina  are  obviously 
present  in  the  fossil  Anomocladina.  They  are  to  be  recognised  in 
Zittel's  representations  of  the  Anomocladina  structure,  as  presented  in 
sections,  and  by  isolated  corpuscles ;  and  in  sections  of  actual  speci- 
mens of  fossil  sponges  of  this  group  they  are  still  more  unmistakable, 
if  possible.  I  owe  to  the  kindness  of  Colonel  H.  C.  Grant  a  valuable 
collection  of  AstylospongidsB,  and  in  the  slices  from  these,  which  I 
have  had  prepared  by  Mr.  Cnttell,  all  the  essential  features  of  the 
Yetulina  skeleton  are  visible.  Of  course  there  are  differences :  the 
corpuscles  of  those  Silurian  species  which  I  have  examined  are  rela- 
tively larger ;  the  spined  heads  are  replaced  by  thickened  stumps, 
from  which  only  a  few  spinelets  proceed,  and  the  place  of  abutment 
is  rather  upon  these  stumps,  which  appear  like  an  elongation  of  the 
centrum,  than  immediately  upon  the  middle  of  the  centra.  The  mode 
of  arrangement  is,  however,  the  same ;  the  spined  heads  point  to  the 
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exterior  of  the  sponge,  and  the  corpuscles  sacceed  one  another  in  t 
series  of  arches,  as  described  in  Yetulina. 

Professor  Zittel  differed  from  Professor  Martin  as  to  whether  the 
node  of  the  Anomocladina  was  hollow  or  solid,  Zittel  maintaining  that 
it  was  solid.  What  has  been  said  as  to  the  presence  of  a  noval  granular 
space  within  the  centrum  of  Yetulina  bears  directly  on  this  point,  for 
during  life  this  appears  to  be  less  solid  than  the  rest  of  the  corpuscle, 
and  i^ter  death,  as  solution  proceeded,  it  would  become  a  hollow 
cavity,  as  in  the  case  of  Yetulina  treated  with  caustic  potash.  In 
accordance  with  this  I  find  hollow  centra  in  the  skeleton  of  Asty- 
lospongidae. 

It  now  only  remains  to  redefine  the  characters  of  the  ^mily :  as 
amended,  they  run  as  follows : — 

AiroxocLAnnrA. 

Skeletal  corpuscles,  consisting  of  a  massive  centrum,  from  which 
a  variablo  number  of  rod-like  rays  proceed.  The  rays  terminate  in 
expanded  ends,  which  embrace  the  centra  of  neighbouring  corpuscles, 
and  so  produce  a  firm  network.  The  outer  face  of  tiie  oentnun 
seldom  gives  rise  to  rays,  but  may  be  provided  with  spines;  it 
receives  the  expanded  ends  of  the  articulating  rays. 
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Plate  III. 

Fig.  1. — ^A  Bpecimen  of  Vetulina  ttalaetitM,  0.  S.»  piMexred  in  the  Briitol 
Museum.    Seen  horn  above;  a  little  less  than  half  the  natural  aiae. 

Fig.  2. — Idim  ;  seen  from  the  other  side. 


Pijlib  IY. 

Fig.  1. — Simple  oyUndrical  spicule  of  VetuUna  ttalaetiUt. 
Figs.  2,  3,  4. — Tonng  forma  of  skeletal  corpuscle. 

Figs.  6,  6,  12. — ^Various  forma  of  fully-formed  akeletal  oorpuaclea.  Figs. 
6  to  8  represent  the  common  or  staple  form  of  cor]^uacle,  with  apined  heada  and 
rays  restricted  to  one  aide.  Fig.  10. — ^A  corpuscle  in  which  the  oranched  spines 
are  replaced  by  articulating  rays.  Figs.  11  and  12. — Irregular  corpuacles,  probably 
aftergrowths.  Fig.  12  shows  the  mode  of  articulation  of  one  of^  these  corpuades 
with  the  rayi  of  another  of  the  normal  kind. 

The  figures  of  plate  iv.  were  drawn  in  outline  by  the  camera  lucida,  figs.  1  to  4, 
as  seen  by  a  Zeiss  D,  oc.  3 ;  and  figs.  6  to  12  by  a  Zeiss  D,  oc.  2. 
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XXV. — Report  oir  the  Floha  op  Bew  Bttlbeit  and  the  adjoining 
MoniTTAEK  Ban-oe  nr  Sligo  aitd  Leitrih,  bt  Bichabd  M. 
BA^RBiNGToir,  M.A.,  LL.B.,  F.L.8.,  and  R.  P.  Vowbll.  (Plate  V.). 

[Read,  April  27,  1885.] 

Ik  the  year  1882  Mr.  Thomas  H.  Corry  visited  the  Ben  Bulben  range 
in  Sligo,  with  the  intention  of  making  a  botanical  survey  of  the  same, 
having  received  from  the  Academy  a  grant  for  that  purpose.  He  was 
accompanied  by  two  friends,  Mr.  Dickson,  and  Mr.  B.  P.  VoweU. 

In  1883  Mr.  Corry  again  proceeded  to  Sligo  with  Mr.  Dickson 
only,  but  they  were  both  drowned  near  Goat  Island  in  Lough  Gill 
before  they  ever  reached  the  mountains.  By  reason  of  this  sad 
and  unfortunate  accident,  the  examination  of  the  Ben  Bulben  range 
was  not  completed.  The  London  Catahgw  of  British  Plants  which 
Mr.  Corry  brought  with  him  in  1882  was  marked,  so  as  to  indicate  what 
species  were  observed,  and  the  heights  to  which  a  large  number  of 
them  ascended  and  descended  on  the  mountains.  From  this  Catalogue 
Mr.  A.  G.  More  carefully  compiled  the  Paper  read  in  Mr.  Corry's 
name  before  the  Academy,  ''  On  the  Heights  attained  by  Plants  on  Ben 
Bulben,"^  which  Paper  is  hereafter  frequently  referred  to.  Mr. 
VoweU,  who  accompanied  Corry  in  1882,  believes  that  Annaghcoona 
(1963  feet)  was  then  mistaken  for  Ben  Whisken  (1666  feet).  The 
point  marked  King's  Mountain  on  the  Ordnance  Map  is  marked 
Seafin  in  the  map  attached  to  this  Paper,  and  the  hill  over  Glencar 
(1273  feet)  is  called  King's  Mountain. 

The  range  of  mountains  in  the  northern  part  of  the  counties  Sligo 
and  Leitrim  is,  perhaps,  the  most  interesting  in  Ireland  for  alpine 
plants.  lake  Ben  Lawers  and  the  Clova  district  in  Scotland,  it  is 
constantly  referred  to  as  the  habitat  of  rare  species,  and  it  was  com- 
paratively well  known  to  botanists  at  a  time  when  the  other  mountain 
ranges  in  Ireland  had  scarcely  been  examined. 

The  map  accompanying  this  Paper  shows  the  district  which  we 
explored.  The  boundary  line  which  separates  Sligo  from  Leitrim 
runs  right  through  it  from  north  to  south. 

Its  best  known  point  is  Ben  Bulben  in  Sligo ;  but  the  whole  range 
of  mountains  is  so  associated  and  mixed  up  in  the  minds  of  botanists 
with  this  mountain,  that  species  which  do  not  grow  on  Ben  Bulben  at 
all  have  been  recorded  from  it,  whereas  they  should  be  limited  to 
another  portion  of  the  district. 

Most  of  the  interesting  species  grow  at  a  distance  not  exceeding 
seven  miles  from  the  sout^  of  Donegal  bay.  The  sea  approaches  to 
within  three  miles  of  the  clifEs  at  one  spot,  therefore  maritime  varie- 


^  These  *<  Proceedings,"  antea,  p,  73. 
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ties  not  usually  observed  on  mountains  might  be  looked  for.  None, 
however,  were  noticed  on  the  range,  and  Armeria  mariiima  is  absent, 
a  maritime  plant  well  known  to  occur  on  mountains,  but  Silene  maru 
tima,  Plantago  tnaritima,  and  Cochlearia  grow  in  abundance  on  the 
cliffs  facing  the  sea — diminishing  or  absent  altogether  on  the  inland 
portions  of  the  range. 

With  the  exception  of  portion  of  Ben  Boo  mountain,  and  the 
central  part  of  the  Leitrim  range  to  the  east  of  Glenade,  the  district 
we  examined  was  altogether  limestone. 

The  shape  of  the  mountains  is  remarkable.  They  do  not  descend 
gradually  into  the  valleys,  but  are  surrounded  by  cliffs  varying  in 
height  from  30  to  500  feet.  These  cliffs  extend  all  round  the  range 
to  the  west  of  Glenade,  and  it  is  only  in  one  or  two  places  that  the 
mountain  slope  is  free  from  this  limestone  barrier.  There  are  similar 
cliffs  on  the  mountains  south  of  Kinlough,  but  all  the  rare  species  can 
be  gathered  on  the  range  lying  to  the  west  of  the  Glenade  valley, 
though  they  are  not  all  confined  to  it.  The  mean  height  of  the  edge 
of  the  cliffs  may  be  taken  at  1600  feet.  They  are  composed  of  loose 
limestone  readily  detached,  and  as  this  affords  a  poor  security  either 
for  the  baud  or  foot,  they  are  dangerous  to  climb.  The  cliffs  are 
everywhere  separated  from  the  fields  and  valleys  below  by  a  steep 
slope  of  talus  or  debris,  extending  downwards  at  an  angle  varying 
from  40  to  50  degrees.  This  slope  is  frequently  500  feet  in  verti- 
cal height  (sometimes  more),  and  the  cliffs  can  only  be  examined  in 
many  places  by  walking  along  a  narrow  track  made  by  the  sheep,  where 
the  talus  meets  the  face  of  the  precipice,  l^owhere  else  in  Ireland  is 
there  such  an  extent  of  similar  cliffs.  The  top  of  the  talus  varies 
from  900  to  1200  feet  above  the  sea  level. 


The  highest  points  in  the  district  are  as  follows : — 

Truskmore, 
Cloughcorragh, 
Annacoona,  . 
Ben  Bulben, 
Arroo  Mountain, 
Ben  Whiskcn, 
Seafin, 
King's  Mountain, 


2113  feet 

2007 

1963 

1722 

1712 

1666 

1527 

1273 


No  rarity  was  gathered  on  Ben  Boo,  1365  feet,  but  this  hill,  together 
with  the  range  between  Manorhamilton  and  Lough  Melvin,  is  beyond 
the  district  examined  carefully. 

The  Ordnance  Map  does  not  give  the  local  names  of  many  moun- 
tains. This  deficiency  has  been  remedied  on  the  map,  from  information 
obtained  from  shepherds  and  others  met  with  on  the  hills. 

The  only  lakes  of  any  extent  in  the  district  are — 

Glenade, 216  feet  above  the  sea 

Glencar, 97    „  „ 
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There  are  a  few  small  loughs  among  the  mountains  to  the  east  of 
Olenade.  We  visited  Arroo,  1600  feet  above  the  sea  level,  but  it  was 
absolutely  barren. 

On  the  way  to  Ben  Bulben  a  few  specimens  were  gathered  in 
Lough  Gill,  near  Sligo.  The  various  localities  were  examined  as 
follows : — 

FiBST  Visit. 
1884. 
June  28.     River  at  Sligo  and  Goat  Island,  Lough  Gill. 
„      29.     DrumclifP.     West  and  north  face  of  Ben  Bulben,  and 

summit. 
„      30.     Glencar  and  cliffs  to  north  of  lake. 
July      1.     Glencar  cliff s ;  Octagorea  and  Annacoona. 

2.  Top  of  Trusk;  cliffs  of  Annaghmore,  Glenade;  Thjum- 
pawn,  Grumpawn. 

3.  Gleiuule  cliffs ;  Skehcgwore  and  Largydonnell  cliffs  (these 
are  comparatively  barren). 

4.  Kinlough;    Arroo  cUffs,  and  across  Arroo  mountain  to 
Glenade  and  Glencar. 

5.  Ben  Boo  mountain  and  bog  near  Manorhamilton. 


Secokd  Visit. 
31.     Kinlough. 
Aug.     1.     Glenade,  Grumpawn. 

2.  Arroo  cliffs  over  Kinlough. 

3.  Kinlough  to  Cashelgarron,  along  road. 

4.  Cashelgarron  to  Seafin,  Crookawnalook,  Lobiermot  Gave. 

5.  Base  of  Ben  Bulben,  Ben  Whisken,  Shee,  Annacoona,  top 
of  Trusk,  Annaghmore  ?  Thjumpawn  to  Kinlough. 

6.  Sandhills  north  of  Bundoran. 


91 
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?J 


>> 


97 
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Mr.  Vowell  was  alone  on  the  second  occasion.  In  1882  he  accom- 
panied the  late  Mr.  Corry,  and  the  knowledge  of  the  district  he  then 
obtained  was  of  much  value  subsequently. 

As  the  mountains  do  not  exceed  2113  feet,  the  vertical  range  for 
species  is  small,  and  as  the  conditions  of  the  soil  are  not  uniform,  the 
height  to  which  species  ascend  or  descend  is  often  regulated  by  the 
commencement  of  the  cliffs,  or  the  termination  or  beginning  of  the 
slope  of  talus.  Unsheltered,  bleak  summits,  are  poor  in  species :  within 
100  feet  of  the  top  of  Trusk,  the  highest  point  in  the  range,  twenty- 
three  species  only  were  gathered : — 

Aira  fiexuosa.  Eriophorum  angustifolium. 
Carex  rigida.  „         vaginatum. 

Lycopodium  selago.  Potcntilla  tormentilla. 

Juncus  squarrosus.  Melampyrum  montanum. 

Galium  saxatile.  Orchis  maculata. 
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Vaccinium  myrtilluB. 
CaUuna  vulgaris. 
Lastrea  dilatata. 
Empctrum  nigrum. 
Luzula  eylvatica. 

„        multiflora. 
Solidago  virga-aurea. 


Anthoxanthum  odoratum. 
Carex  binervis. 
Blechnum  spicant. 
Scirpns  csspitosus. 
Carex  glauca? 
Euphrasia  officinalis. 


The  following  alpine  species  and  varieties  belonging  to  Watson's 
"Highland  type"  were  observed.  They  number  twenty-five  out  of 
the  forty-one  known  to  occur  in  Ireland,  and  ont  of  the  one  hundred 
and  thirteen  occurring  in  Great  Britain : — 


7* 


Thalictrum  alpinum, 

Arabis  petrsea, 

Draba  incana, 

y,  ,y     Tar.  confusa,  Ehrh., 

Silene  acaulis, 

Arenaria  ciliata,     . 

Dryas  octopetala,    . 

Epilobium  alsinifolium,  . 

Sedum  rhodiola,     . 

Saxifraga  oppositifolia,  . 
,,        nivalis, 
,,         aizoideSy 

Hieracium  anglicum, 

var.  decipiens,  Sjme., 
var.  acutifolium,Back., 
iricum,  (specimen  poor).       — 

Oxyria  reniformis, 

Polygonum  viviparum, 

Salix  herbacea, 

Juniperus  nana, 

Carex  rigida, 

Poa  alpina, 

Asplenium  viride, 

Aspidium  lonchitis, 

Selaginella  selaginoides, 


Scottish  HigMand  type : — 

Bubus  saxatilis,     . 
Circaea  alpina, 
Saxifraga  hypnoides, 
Crepis  paludosa, 
Empetrum  nigrum, 
Listera  cordata, 
Salix  phyllicifolia, 


Height  in  ft.  B.  &  V      001x7*8  height. 

1950  only.  — 

1500-1300  1850? 

1950,  highest  1850  to  sea  level. 
1700  only.  — 


1600-1100 

1800-1100. 

1950-1200 

1850-1400. 

1220-800 

1150. 

1200-1000 

1850 

1900-1150. 

1600-800 

,._ 

1950  only. 
1600-350 

1800-600. 

— 

1300-600. 

).        — 

1200. 

1950,  highest          1200. 
1200  only.  500  (BenWhisken). 
1950-1700 

1200 

1300-1200. 

2110-1700 

1400? 

1900-1500 

1850-1700. 

1600-700 

1850-100. 

1600-1150 

— 

1400-100 

1200-200. 

1650,  highest 
1200 

1150. 
500. 

1300 

1850-600. 

1700,  highest 
2100 

1900-680. 

2000,  highest 
1200,  about 

650. 
1200. 
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MiglUand  Intermediate : — 

Galiuin  Bylyestre,  . 
Sesleria  csBroleai    . 

Sritiih  HighUmd: — 

Ghiysopleiimm  oppositifoliiim, 
Vaccinium  myrtillus, 
Cystopteris  fragilis, 
Ljcopodium  selago, 


SeotiM : — 

Prosera  anglica,     . 
Gallitriche  autumnaliB, 
Hieracium  paUidum 
Habenaria  albida, 
Saliz  pentandra,     . 
EquiBetum  yariegatum, 


Height  in  ft.  B.  &  Y.     Gorry's  height. 

850 
1100 


1600 

2000 

1700 

2100-270 


400 

under  100 

1300  to  sea  level. 


400? 
100 


[Alsine  yema  (Scottish  interm.),       not  seen 


British  Scottish : — 

Gemn  rivale, 
Comarom  palustre, 
Epilobium  angustif  olium, 
MyoBotiB  repens,    . 
Habenaria  yiridis, 
SdrpuB  caespitosusy 
Eriopboram  vaginatnm, 


Seottish  British : — 

ThaHctrom  minuB,  yar.  montanum 

„        majns,  . 
Yida  sjlyatica, 
PamasBia  palustris, 
Gnapbalium  dioicum, 
Finguicnla  yulgaris, 
Garex  dioica, 


1700 

350 

1650-1000 

400  to  sea  level. 
2100 
2100 


1600? 

1300 

1350 

1300  to  sea  level. 

1700-400 

1700 

1650 


Atlantic  British,  Sf0. : — 

MecanopsiB  oambrica  (At.  inter- 
xnediate),    ....  1300 

HTpericum  androBsmiun  (At. 
iritiBb),     .... 

Cotyledon  nmbilicuB  (At.  English),   500,  bigbest 

Pingnicula  lusitanica  (At.  Scot- 

tiflh),    ....       400 


1850. 

1850-1000. 
1850. 


680-300. 


near  top.] 


1150. 


1850. 


1400-1100. 

1450-200. 
1900-1100. 


1250-500. 
900 
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Height  in  ft.  B.  &  Y. 

Lastrea  aemula  (At.  BritiBh),  — 

Adiantum  capillus- veneris  (At- 
lantic),     ....  700  about. 

Hymenophyllum    wilsoni     (At. 

Highland),         ...  1850 


Cony's  height. 
950-300. 


Irish : — 

Arenaria  ciliata, 


1950-1200. 


1850-1400. 


Cochlearia  alpina,  1900-1000  (1200  Cony)  ;  Poly  gala  grandijkra, 
1200-(1175?-900  Corry);  Pyrus  rupicola,  920,  and  Melampyntm 
montanuMf  2100,  are  not  placed  under  types  by  Watson. 

The  following  thirty-two  species  are  new  to  district  9  of  the  CyheU 
Hihemica : — 


f  Ranunculus  pseudo-fluitans, 

(Br.  penicillatus  of  Corry' s  List). 

Sagina  apetala. 

Prunus  cerasus. 

Geum  intermedium, 
f  Rosa  arvensis. 

Epilobium  angustifolium. 
,,  alsinifolium. 

Myriophyllum  spicatum. 

(Enanthe  crocata. 

Veronica  hederifolia. 

Galium  sylvestre. 

Centaurea  cyanus. 
fMelampyrum  montanum. 

Hieracium  anglicum — ^var.  acuti< 
folium. 


Hieracium  ceesium,  var.  smithii. 

y,        pallidum. 
Polygonum  terrestre. 
'  Salix  alba. 


i> 


if 


>> 


murorum. 


purpurea, 
smithiana. 
„     herbacea. 
'  Taxus  baccata. 
f  Orchis  incamata. 
f  Listera  cordata. 
Epipactis  latifolia. 
Carex  paniculata. 
t     »     rigida. 
,,     strigosa. 
, ,     homschuchiana. 
BromuB  commutatus. 
fEquisetum  maximum. 


Those  marked  with  an  asterisk  (f )  are  recorded  in  Mr.  Corry 's  List. 

The  most  interesting  plant  discovered  was  Epilobium  aUinifolivm^ 

an  alpine  species  not  previously  found  in  Ireland.      AlchemiUa  al- 

pina  is  recorded  in  the  Flora  Hiberniea  as  having  been  gathered  on 

Bon  Bulben,  but  no  botanist  has  observed  it  recently,  though  A.wn- 

juncta  has  been  gathered,    doubtfully  wild,  in  the  vicinity  of  the 

mountain.     Lycopodium  alpinum  is  stated  to  have  been  gathered  "on 

the  mountains  of  Sligo  "  by  Mr.  J.  Wynne,  but  it  was  not  seen.    Saxi- 

fraga  ntvaliif  which  grows  nowhere  else  in  Ireland,  is  confined  to  one 

spot,  and  is  now  reduced  to  about  thirty  plants.     Saxifraga  opposUi' 

folia  there  is  no  danger  of  exterminating.     Poa  alpina  occurs  on  the 

summit  of  Annacoona,  Ben  Bulben,  and  in  a  few  other  places.   ThaUe- 

trum  alpinum,  though  confined  to  one  very  limited  area,  is  difficult  to 
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reach.  Drdba  rupestris,  recorded  on  the  range  in  Withering,  and  hy 
Dr.  Moore  in  1871,  was  probably  2>.  incana  (see  notes  to  speGies). 
^diawtum  eapillus-venerts  is  reduced  to  a  few  plants  in  Glencar,  and 
although  Aspidium  hnehitU  is  still  plentiful,  the  fern-dealers  of  the 
district  are  rapidly  diminishing  its  numbers.  Arahis  petraa  is  confined 
to  quarter  of  a  mile  of  clifp  in  Glenade ;  and  though  some  specimens  grow 
out  of  reach,  it  could  be  almost  exterminated  by  an  expert  climber. 
Mr.  Bennett  of  Croydon^has  kindly  looked  over  the  Potamogetons  and 
Hieracia,  and  to  the  Messrs  Groves  we  are  indebted  for  the  naming 
of  the  Characeee. 

In  the  following  list  those  species  certainly  introduced  are  marked*, 
those  probably  introduced  ^,  those  which  appear  native,  but  which  are 
believed  to  have  been  introduced  at  a  remote  period  f  : — 

Total  number  of  species  in  the  following  List,  430. 

ILlNTTKCULACEuS. 

ThiMctrum  alpinum,  Linn. — Only  on  the  cliff  at  Anna  Goona,  over 

GlenifP,  1950  feet.  Sparingly.  Not  seen  on  Ben  Bulben. 

,,  minus,  Linn.     var.  montanum,  Wallr.    1600  feet. — ^North 

face  of  Ben  Bulben,  Annacoona,  and  cliffs  of  Glenade ; 

not  plentiful  anywhere.      This  is  the  T,  ealeareum  of 

Jordan. 

„  mqfi48,  Sm. — Only  at  Glenade. 

Anemone  nemorosa,  Linn. — ^Wood  at  Glencar,  and  one  or  two  other 

places. 
Ranunculus  psuedo-Jimtans,  Syme. — ^Li  the  river  at  Sligo,  and  in 

Glencar  lake. 
„  hederaeeus,  Linn. — ^Local.      In  drains  about  the  north 

end  of  Glenade  and  Lough  Melvin. 
,,  Jiammtda,  Linn.     1860  feet. — Common  everywhere, 

„  aeris,  Linn.     1850  feet. — The  most  abundant  of  all  the 

Eanunculi. 
„  „  var.  vulffotus,  Jord. — With  the  petioles  and  base  of 

the  stem  thickly  covered  with  fulvous  hairs,  and 
the  segments  of  the  radical  leaves  overlapping ; 
it  occurs  occasionally  on  the  cliffs. 
repensj  Linn. — Common. 
hulbostts,  Linn. — ^Frequent  on  the  talus;  not  observed 

elsewhere. 
ficariUf  Linn. — ^In  sheltered  places  on  Glenade  cliffs. 
CaUha paluitris,  Linn.     1050  feet. — Common. 


if 


NTHFHAEAOSiB. 

Nymphaa  alba,  Linn. — ^Biver  at  Lough  Gill. 

Nuphar  hftea,  &m, —  „  „    Less  frequent  than  preceding 

species. 
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Papatebacsjb. 

M$Cimop9%9  eamhricay  Yig.  1300  feet. — Seyeral  flpecimena  in  a  golly 
on  King^s  Konntain.  Yery  spanngly  on  the  north  side 
of  Ben  Bulben. 

YxnULMUJOKM, 

I^maria  offieitudis,  (?)  Linn. — Specimens  gathered  in  a  cultivated  field 
north  of  Sligo  :  too  imperfect  to  identify  with  certainty. 

CbUCIFEBuB. 

Sinapis  arveneiSf  Linn. — Common  in  cnltiyated  fields. 

„        alha,  Linn. — ^Frequent. 
Sieytnhrium  officinale,  Scop. — Roadside  near  Kinlough. 

„  alliaria,    Scop. — Foot  of   cliffs    over  Colonel    "Whyte's 

Cottage  in  Glencar. 
Cardamine  praUndSy  Linn.     1 600  feet. — Common. 

,,        hirsutay  Linn. — Glenade,  &c. ;  not  common. 
Cardamine  eyhatica,  Link. — Common. 

ArMs  petraa,  Lam.     1330  feet. — Yery  rare.    Li  one  place  on  the 
cliffs  of  Glenade  there  are  abont  fifty  plant^s,   some 
growing  in  inaccessible  places.     Corry's  height  for  this 
species,  1850  feet,  wonld  indicate  a  different  locality, 
bnt  there  is  a  query  prefixed  to  the  spedes  in  his  original 
marked  London  Cataloyue, 
y,       hireutaf  Brown. — Common  on  the  cliffs. 
Barharea  vulgaris,  Brown. — Roadside  near  Milltown. 
Nastwrtium  officinale,  Brown. — Common. 

CochUaria  tdpina,  Watson.      1900  feet. — ^Frequent  on  diSa  at  a 
high  level.    A  form  with  the  pods  globose,   and  not 
distinguishable  from  Coehlearia  officinalis^  is  common. 
Draba  incana,  Linn.     1950  feet. — Common  all  over  the  cliffs. 

„  var.  eon/uaat  Ehrh. — ^This  form  has  stellate  hairs  on  the 

pods,  and  it  was  only  gathered  at  Annacoona,   over 
Oleniff. 

Draba  rupestris,  Brown. — First  recorded  by  Withering  as  plen- 
tiful ''on  the  limestone  mountains  of  Sligo  and  Leitrim."  Sub- 
sequently by  the  late  Dr.  Moore  in  the  Journal  of  Botany  (vol  ix., 
p.  299),  as  having  been  gathered  on  that  part  of  the  Ben  Bulben 
range  known  locally  as  "  King's  Mountain,"  when  he  was  botaniz- 
ing there  in  company  with  Prof.  Thialeton  Dyer,  in  the  last  week 
in  May  1871.  Only  two  small  plants  were  then  gathered,  one  of 
these  is  'now  in  the  herbarium  of  Mr.  A.  G.  More ;  the  other  I 
have  not  been  able  to  trace.  A  careful  but  unsuccessful  search  was 
made  for  D.  rupestris,  but  we  only  obtained  some  dwarf  forms  of  D, 
incana,  not  unlike  2>.  rupestris  at  first  sight.     On  comparing  Mr.  More's 
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specimen  "with  these,  doubts  were  expressed  about  its  being  accurately 
named,  and  it  was  then  forwarded  to  Mr.  A.  Bennett  of  Croydon,  who 
kindly  examined  it.  He  says  :  **  With  respect  to  the  Ben  Bulben 
rupestris,  it  is  a  pity  the  specimen  is  so  young  (gathered  in  May),  but 
there  is  a  character  of  rupestris  it  shows  under  a  half  inch,  t.  e.  *  stigma 
distinctly  notched' "  (S3rme's  ^ng,  Bot).  Babington,  in  his  8th  ed., 
does  not  mention  this  character,  nor  does  Hooker  in  the  Student^ s 
Manual.  'Exie^Baj^j^^  Stylo  heri^siigmaUsubpunetiformiy  Under  m^ana 
he  says,  ^^silicvlii  saepetartis"  Everyone  seems  to  mention  this  cha- 
racter— yet  my  sheets  are  conspicuous  by  its  absence.  Syme  says  of 
rupettrts,  the  pods  never  twisted,  and  always  with  stellate  pubescence 
on  them ;  while  Dr.  Lange  says,  in  Conspectus  Flora  CfranlandictBf 
''  Siliculis  minoribus,  lanceolatus  (glabris  stellatis,  pilosis)."  There 
is  one  character  of  this  specimen  of  rupestris  I  do  not  like,'  and  that  is 
the  rootstock — ^to  my  eyes  it  is  much  too  incana-like.  On  the  whole, 
while  I  do  not  like  to  say  it  is  not  rupestris,  so  I  cannot  say  it  is 
rupestris.  You  must  search  for  this  form  in  a  later  state.  I  have  just 
looked  at  Hartman's  Handhook,  i.  Scand.  Flora,  and  he  repeats  Lange's 
observation,  "  glatta  ell  hariga,"  so  that  there  is  no  certainty  about 
the  hairiness  of  the  pod ;  it  may  be  hairy  or  not. 

Many  of  the  Ben  Bulben  specimens  of  2>.  ineana  have  no  sign  what- 
ever of  the  pod  twisting.  The  pods  of  Scotch  specimens  of  2).  rupes^ 
iris  examined  are  covered  with  stellate  pubescence,  and  are  a  marked 
contrast  to  the  glabrous  pods  of  the  Ben  Bulben  2>.  rupestris,  and 
even  to  the  pods  of  J),  eonfuea,  Ehrh.,  from  the  same  district. 
The  root>stock  of  the  Ben  Bulben  plant  is  so  like  2>.  ineana  that  the 
species  should  not  be  retained  in  the  Irish  List  until  better  specimens 
are  forthcoming. 

During  the  first  visit  of  Messrs.  Corry  and  Dickson  to  Ben  Bulben, 
dwarf  specimens  of  D.  ineana  were  collected,  which  at  the  time  were 
taken  for  i>.  rupestris,  but  the  error  was  corrected  by  Prof.  Babington. 
The  specimen  mentioned  by  Mr.  Hind  as  growing  in  soil  obtained  from 
Ben  Bulben  (see  Jour,  Botany,  vol.  ix.,  p.  325)  is  not  2>.  rupestris, 
but  D.  vema.  This  specimen  is  in  the  herbarium  of  Trinity  College, 
Dublin. 

CapseUa  iursa-pastoris,  Moench. — Common  along  roads  at  a  low 
level. 

YlOLACEf. 

Viola  palustris,  Linn. — Frequent  in  bogs. 

J,     eyhatiea,  Fries.     1700  feet. — ^Frequent.    The  form  riviniana, 
Beich. 
[    „      eanina,  Auct. — 'So  specimen  was  gathered]. 

DSOSERAOKJB. 

JDrosera  rotundi/olia,  Linn. — Scarce ;  seen  only  in  one  or  two  bog& 
on  the  hills. 
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Drosera  angliea,  Huds. — In  bog  between  Manorbamilton  and  Ben  Boo 
mountain. 

POLTOALACKB. 

Poly  gala  vulgar  19  f  Linn.     1700  feet. — Freqnent. 

,,  ,»         var.  grandiflora.     1200  feet. — ^Ben  Bolben,  and 

occasionally  on  the  cliffs  of  other  mountains. 
„       deprewa,  Wender. — Common.     '^  By  far  the  most  common 
milkwort  in  Britain." — Syme,  JSng,  Bot. 

CABTOPHTLLACnLS. 

Sikne  inflata,  Sm. — Not  common.     On  road  near  Sligo  Asylum. 
y,      marittmaf  With.      1550  feet. — Frequent  on  the  cliffs,  and 

abundant  on  Ben  Bulben. 
,,      acaulis,  Linn. — Common  on  the  cliffs  north-east  of  Ben  Bulben ; 
abundant  on  Ben  Bulben,  forming  large  green  oushions. 
Lyohnis  diuma,   Sibth. — Road  near  Milltown.    Plentiful  on  some 
cliffs  to  a  high  level,  about  1800  feet. 
,t       Jlos-eueuli,  Linn. — Common. 
C&rastium  glomeratum,  Thuil. — Boadside  near  Sligo. 

,,        triviaUy  Link.     1850  feet. — Common. 
Stellaria  mediae  With. — Common. 

holostea,  Linn. — ^Base  of  Ben  Bulben ;  not  common. 
graminea,  Linn.     1050  feet. — ^Frequent. 
uHginosa,  Murr.     1050  feet. — ^Frequent. 
Ar&naria  trinervis,  Linn. — One  place  on  cliffs  of  Glenade. 

„        eiliata,  Linn. — ^Plentiful  at  Annacoona  to  1950  feet.    A  few 

plants  on  Seafin  mountain    at  1200    feet,    and  near 

Lobiermot  Cave,   south-east  of  Ben  Bulben,  but  not 

seen  on  Ben  Bulben  proper. 

[^Aliine  vema,  Bartling. — In  Corry's  List,  and  previously  recorded 

from  the  county  Sligo  in  Cyb.  Mih.,  but  not  seen  by 
us.] 
Sagina  apetala,  Linn. — On  a  wall  by  the  river  at  Sligo. 
„      procumhens,  Linn. — Common  everywhere. 
,,       nodosa,  Meyer. — Common  about  Glenade  district. 
Spergula  arvensis,  Linn. — Frequent  in  cultivated  ground. 


PORTULACACEA. 

Montia  fontana,  Linn.     900  feet. — Bare;  by  a  mountain  stream  be- 
tween Glencar  and  Trus. 

Hyfemcacsje. 

Hypericum  androaamum,  Linn. — Glencar  and  a  few  other  places. 
tetrapterum,  Fries. — Local. 
pulchrum,  Linn. — Generally  distributed. 
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LiKACELX. 

Xinum  eaiharticum,  Linn. — Common  on  the  tains  of  the  clifPs. 

Geeaitiage^. 

Geranium  molle,  Linn. — ^Kinlough ;  scarce. 

,,  disseetumf  Linn. — Roadside  near  Cashelgarron.  This  species 
and  the  preceding  do  not  seem  to  be  nearly  so  common 
in  some  parts  of  north-western  Ireland  as  on  the  east 
coast ;  whereas  the  next  species,  G.  ItAcidum^  is  of  more 
freqnent  occurrence  than  on  the  east  coast. 

„         Itundumy  Linn. — Glencar,  and  near  Ben  Boo  mountain. 

„         rob&rttanum,  Linn.     1700  feet. — Common  everywhere. 
OxaUs  aeetosella,   Linn.     1600  feet. — Common.     Banges  from  sea 
leyel  to  1600  (Corry,  1900). 

Iliginejs. 
Ilex  aquifolium,  Linn. — Common  on  Glencar  cliffs. 

CELASTRACEiE . 

.Euonymus  ewopatu,  Linn. — Shores  of  Lough  Gill  (sea  level  to  575, 
Glencar,  Corry) ;  750,  "Watson's,  Cyh,  BriU 

SAPIin)AOEJfi. 

*Aeer pseudo'platantu,  Linn. — Glencar;  planted. 

LEGTTMINIirERJB. 

ZTJex  ewapaus,  Linn. — Common. 

ArUhyllU  vidneraria,  Linn. — Ben  Bulben  and  other  clifPs. 

Trifoliwn  prateme^  Linn.   -Common. 

„        repens,  Linn.     1550  feet. — Common. 
„       mimu,  Eelhan. — Common. 
Zottts  eamieulatus,  Linn.     1500  feet. — Common. 
„  „  A  fine  form,  with  large  yeUow  flowers,  occurs 

on  the  cliffs. 
Vuna  eraeea,  Linn. — ^Frequent. 
„     iffhatica,   Linn.     1350    feet. — Cliffs    at  Glenade   and  Arroo 
mountain  ;   in   both  places  growing   with  Epihlnum 
augustifoUum. 
„     septum,  Linn.     1300  feet. — Common. 
Lathyfw  pratenne,  Linn. — Common. 

BoSACKfi. 

Prunue  epinosa,  Linn.     1200  feet. — Frequent. 
*     „     eera»U8,  Linn. — ^Near  Kinlough,  not  far  from  a  garden. 
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Spiraa  tdmaria,  Linn.     1700  feet. — Common. 

Achemilla  vulgaris ^  Linn.  1850  feet. — ^Yery  conunon  on  the  moun- 
tains. The  hairy  form,  var.  nwntana^  Wild.»  me4  with 
occasionally. 
„  alpina,  Linn.  Not  seen. — Beoorded  from  Ben  Bulben  in 
the  Hora  Hihemica,  bnt  only  Aehemilla  cot^unda  has 
been  gathered  in  suspicious  situations  near  tiie  foot  of 
the  mountain. 

Fotentilla  fragariastrum^  Ehrh. — Common. 

,j        tarmentilla,  Schenk.    Top  of  Trusk,  2113  feet  to  sea  lerel. 

— Common. 
„       procumhensy  Sibth. — Common  about  Glencar  (Yowell.) 
,y        anssrina,  Linn. — Common. 

Cofrunrum  paltutre,  Linn. — Only  seen  in  a  bog  near  Drumclift. 

Fragaria  vesca,  Linn. — Common. 

Hubiu  idaiM,  Linn.     1400  feet  to  sea  level. — Common,  especially  be- 
tween Manorhamilton  and  Glencar. 
ff     saxatilis,  Linn.     1650  feet. — ^Holes  in  side  of  Trusk,  Olenade 

cliffs,  and  on  Arroo  mountain,  Kinlough. 
,,      discolor,  W.  and  N.,  and  three  other  forms. 
Oeum  urhanum,  Linn. — Occurring  frequently  on  talus. 
,,     intermedium,  Ehrh. — On  talus  of  cliffs  of  Glenade. 
„     rivals,  Linn.     1700  feet. — Yery  common  on  the  talus  of  the 
cliffs.     On  Ben  Bulben  and  in  Glenade  a  handsome  but 
abnormal  form  was  gathered,  looking  at  a  distance  like  a 
small  red  anemone.    The  stem  is  short ;  the  inner  calyx 
segments    are  sometimes  enlarged    into  leayes.       The 
petals  are  not  only  double,  but  nuqiber  fifteen  to  twenty, 
and  vary  in  size. 

[Two  roots  cultivated  in  a  garden  have  since  produced  flowers, 
all  of  the  normal  form. — Note  added  in  Press,  June,  1885.] 

Dryas  oetopetala^  Linn.     800  to  1220  feet. — Generally  distributed  all 

over  the  range. 
Bosa  spinosissima,  Linn.     1300  feet.     Lough  Gill,  and  occurring  fre- 
quently on  cliffs. 
„    tomentosa,  Sm. — Common  in  Glencar,  and  in  a  few  other  places. 
,,    canina,  Linn. — Common. 
„    arvensis,  Huds. — The  commonest  rose  in  Glencar. 

Cratagus  oxyacaniha,  Linn.     1200  feet. — Common. 

-^Pyrus  aria,  Hooker. — Goat  Island,  Lough  Gill. 

„  rupicola,  Syme,  E.  B. — One  tree  seen  by  Yowell  on  the  ex- 
posed limestone  cliffs  over  Glencar,  1882. 

, ,  aucuparia,  Ghiert.  1 600  feet  on  cliffs. — Frequent ;  small  stunted 
trees  grow  up  to  1850  feet  in  the  large  dieltered  holes 
so  common  in  parts  of  this  range. 
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Lythracks. 
lAfihrum  sdUearia,  Linn. — Very  common. 

Onaobacejb. 

JSpilebium  anguiUfoUum,  Linn.     1650  to  1000  feet — In  some  of  the 

large  deep   holes  which  occur  on  the  east  side  of 
Truskmore;    also  on   the  clifPs  of  Glenade,   under 
Trusk,  and  on  Arroo  mountain,  over  Kinlough. 
hinutum^  Linn. — Not  uncommon  along  the  streams. 
parvtflorum,  Schreb. — ^Local. 
montanum,  Linn.     1600  feet. — Common. 
ohseurumf  Schreb. — Common. 

paiustre,  Linn.     1500  feet. — Not  common.     In  Glenade 
and  other  places. 
„  alsinifoliumf  Linn.     1000  feet. — Seen  only  in  two  places 

on  the  Glenade  clifPs,  both  close  to  each  other.  Li  one 
locality  there  is  a  large  bed  of  it,  and  it  is  scattered  in 
patches  along  a  small  stream.  (See  Jbttmal  of  Botany 
for  August,  1884.) 
Cireaa  lutetiana,  Linn. — Common  on  the  top  of  talus  and  elsewhere. 
,,  alptna,  Linn. — Glenade,  at  the  foot  of  the  clifPs  where  the 
talus  begins,  and  in  some  places  at  Arroo  mountain. 

Halobagiacejs. 

Myriophylhim  tpteatuMf  Linn. — ^In  Glencar  lake  and  Lough  Gill 
river. 
„  aUemtflorum,  D.C. — Glencar  lake. 

CaUitnehe  platyearpa,  Kutz. — On  mud  by  a  mountain  stream,  oyer 
Glencar,  and  elsewhere. 
„  autumnalis,  Linn. — Plentiful  in  the  river  at  Sligo. 

Gbossulabiacea. 

*Bih6s  ruhrutn,  Linn. — On  the  cliffs  at  Glenade.     Not  in  fruit  or 

flower ;  but  as  the  leaves  are  glabrous  on  both  sides,  it 
is  probably  var.  sativum. 

CbASSX7LAC£2. 

Sedutn  rhodwhy  D.C.     1850  feet. — Abundant  on  the  cliffs. 
*Senipervipum  teetorum,  Linn.-«-Planted  on  the  roofs  of  some  houses 

in  Glenade. 
Cotyledon  umhiliciM,  Linn. — Occurs  sparingly  in  a  good  many  places, 
but  not  seen  on  the  cliffs,  nor  above  500  feet. 

SAXIFRA.eACJI. 

Saxifraga  opposttifolia,  Linn. — At  Glenade,  Annacoona,  Arroo  moun- 
tain, &c.     Over  1200  feet,  but  not  seen  on  Ben  Bulben. 
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Saxifraga  nivalis,  Linn.     1950  feet. — About  thirty  plants  at  one 
place  near  Annacoona.     Not  elsewliere. 
„         avtoides,  Linn. — Abundant  everywhere  through  the  rnoun- 

tains.     1600  to  350  feet. 
„         hypnoides,  Linn.     1300  feet. — Common  on  the  clifPs. 
[^Saxifraga  stellaris, — Not  observed.     "  One  of  the  most  widely  dis- 
tributed mountain  plants  in  Ireland.     It  is  dngalar 
that  it  has  not  been  found  on  Ben  Bulben." — Cyh.  Htb.y 
p.  117.] 
Chrysosplenium  oppositifolium,  Linn.     1600  feet. — Common. 
Famassia  palustrisj  Linn.     1300  feet  to  sea  level. — Common,  and 
generally  distributed. 

TlMBELLIFE&iE. 

Hydroeotyle  vulgaris,  Linn. — ^In  a  bog  near  Glenade  lake,  but  not  at 
all  common. 

Saniouh  ewropaa,  Linn.     907  feet. — Common. 

Apium  grareolens,  Linn. — Near  Drumcliff  (Vowell,  1882). 

Heliosctadium  nodiflorum,  Koch. — Frequent. 

Bunium  fiexuosutn.  With. — Frequent.  Cony's  highest  is  1850  feet, 
exceeding  Watson's  Highland  Hmit.  We  did  not  see  it 
above  the  top  of  the  talus,  1200  to  1300  feet. 

CEnanthe  crocatay  Linn. — ^Eare.     At  Glencar. 

Angelica  sylvestris,  Linn.     1 700  feet.     Common. 

JSsracleum  spkondylium,  Linn.     1600  feet. — Common. 

Daueus  earota,  Linn. — ^Near  the  shore  of  Glencar  lake. 

Torilis  anthriscus,  Gaert. — In  a  lane  near  Drumcliff. 

Charophyllum  syhestre,  Linn.     1300  feet. — Common  in  most  places. 
[  Conium  mactUatumf  Linn. — Grange ;  vide  Cony's  MS.  List.] 

Abaliacb^. 
Hedera  helix,  Linn.     1300  feet. — Common  on  the  cliffs. 

Capbifoliacea. 

Smnhucus  nigra,  Linn. — Near  Kinlough,  and  other  places,  but  not 

common. 
Vibftmum  opidus,  Linn. — Shores  of  Loughs  Gill  and  Glencar. 
Zonicera  perielymenum,  Linn. — Common. 

RiTBIACKS, 

Galium  saxatile,  Linn.     2100  feet  to  sea  level. — Common. 
„       sylvestre.  Poll. — Rare.     Glenade. 
„       palustre,  Linn.     Common. 
„       aparine,  Linn. — Common. 
Asperula  adorata,  Linn. — Common  about  Glencar. 
[^Sherardia  arvensis,  Linn. — ^Not  seen.     This  colonist  is  rare  in  some 

of  the  N.  W.  counties.] 
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Valeriana  offietnahs,  Linn. — ^Frequent. 

DiFSACSJB. 

Seahtcsa  iueetsa,  Linn.     1750  feet. — Very  common  everywhere. 

Composite. 

Gardmus  laneeolatus,  Linn.     1400  feet. — Generally  diBtribnted. 
palustru,  Linn.     1600  feet. — Common. 
pratemis,  Hude.     1960  feet. — Common,  from  the  sea  level 
upwards;  growing  close  to  Sax.  nivalis  at  1950.    Wat- 
son's limit  is  1200  feet. 
arvensis,  Curt. — Common. 
Arctium  intermediumf  Lange.  (?) — In  a  lane  near  Milltown ;  speci- 
men too  young  to  identify. 
Gentaurea  nigray  Linn. — Common  everywhere. 

„  eyantUy  Linn. — Glenade,  in  cultivated  ground. 

\Ghry»anthemum  segeiunhj  Linn. — In  cultivated  ground  about  Glenade, 

Grange,  &c. 
,y  Uucanthemum^  Linn. — Common. 

Matricaria  inodora,  Linn — ^Not  common ;  near  Kinlough. 
Achillea  millefolium ,  Linn. — Common. 

„       piarmiea,  Linn. — Generally  distributed. 
\Artemi9ia  vulgaris,  Linn. — Near  Kinlough,  in  waste  places.     This 

species  generally  occurs  near  houses,  &c.,  in  this  dis- 
trict, and  has,  perhaps,  been  introduced. 
OnapkaUum  uligincsum,  Linn. — Itoadside,  Glenade  and  Cashelgarron. 
„  dioieum,  Linn. — Scarce.     Annacoona,  1700  feet;  a  few 

places  at  Glenade,  400. 
Seneeio  vulgaris,  Linn. — Common. 
y,     jacobaa,  Linn. — ^Common. 

„      aquatiotu,  Huds. — Much  more  plentiful  than  the  preceding. 
BeUis  perennis.  Lion.     1950  feet. — Common. 

SoUdago  virgaurea,  Linn.      2100  feet. — Distributed  generally  over 
the  talus.     (Yar.  otmbrica  in  Corry's  printed  List  is  due 
to  a  clerical  error). 
Tussilago  farfara,  Linn.     1700  feet. — Plentiful  on  the  talus  at  the 

base  of  olitfs  in  many  places. 
Petadtes  vulgaris,  Desf. — Along  roadsides  and  waste  ground,  near 

Miltown  and  Sligo. 
^upatorium  eannahinum,  Linn. — Glencar,  &c.,  frequently. 
Lapsana  communis,  Linn. — Not  uncommon. 
Hypochceris  radicata,    Linn.      1850  feet.     Watson's  limit  1740. — 

Common  on  the  cliffs. 
Leontodon  autumnalis,  Linn. — Common  on  the  cliffs. 
Taraxacum  officinale,  Wigg.     1700  feet. — GFenerally  distributed. 
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Sonehus  oleraeeus,  Linn. — Generally  distributed,  more  so  than  the 
next  species. 
asper,  Hofm.     907  feet. — Not  uncommon. 
arvensis,  Linn. — Near  Kinlough. 
Crepis  viretu,  Linn. — Frequent. 
,,     paludosa,  Moench.     1700  feet. — ^Damp  places  on  the  cliffs ; 
common. 
Mi'eracium  pilosella,  Linn.     1300  feet. — On  dry  banks ;  frequent. 
anglieumy  Fries. — Common  on  the  cliffs,  &c. 

var.  decipienSf   Syme. — On   mud,    side  of  Arroo 
mountain,  over  Einlough. 
„  „         var.  acutifolium^  Back. — Glenade  cliffs. 

„  „         irieum.  (?)     Specimen  imperfect. 

„        tnurorum,   Linn. — Ben  Bulben  and  Goat  Island,   Lough 

GiU. 
,,         easiuniy  Fries. — Ben  Bulben  and  Goat  Island,  Lough  GiU, 
,,  ,,         the  var.  smithii,  of  Baker. 

„        pallidum  J  Fries.     Sea  level  to  1300  feet. — €h)at  Island, 
Lough  Gill,    the   Three   Bunions,    over  Glenoar,    and 
Arroo  mountain,   Glenade. 
\_Mi&raeium  yihsonif  Back. — In  Corry's  List,  but  there  seems   to  be 

some  doubt  about  the  identification  of  the  specimeii.J 

Caupastuiaoile. 
Campanula  rotundifolia,  Linn.     1300  feet. — ^Yery  common  on  cliffs. 

EfilCACILfi. 

Vaceinium  myrtillus,  Linn.     2100  feet. — Common  on  the  mountains. 
Erica  tetralix,  Linn.      1700  feet. — Not  so  common  as  the  next 
species. 
„       einereay  Linn.     1600  feet. — Common. 
Cidluna  vulgaris^  Salisb.     2100  feet. — Abundant. 

JASMINACEiE. 

Fraxinus  excelsior,  Linn.     907  feet. — Glencar. 
*Ligustrum  vulyare,  Linn. — By  the  lake  at  Glencar. 

Gentiakacjba. 

Urythraa  centavrium,  Pers. — Not  common,  but  occurs  here  and  there. 
Menyanthes  trifoliata^  Linn.     1400  feet. — ^Plentiful  in  some  places. 

CONVOLVULACEJB. 

Convolvulus  sepium,  Linn. — Eoadside,  near  Drumcliff,  &c. 

SCBOPHULAKIACE^. 

Scrophularia  calbisiij  Homem. — Near  Drumcliff,  &c. 
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Sorophularia  nodosa,  Linn. — llot  common. 
Digitalis  purpurea,  Linn.     1700  feet. — Common. 
^Linaria  eymbalariay  Mill. — Rocks  on  GK)at  Island,  Lough  Gill,  and  on 

houses  about  Sligo. 
^Mimtdus  luieus,  Linn. — One  place  on  shore  of  Lough  Melvin,  near 

Einlough. 
Veronica  hederafoliay  Linn. — About  Kinlough. 
,,        arvemis,  Linn. — ^Kinlough  and  Glenade. 
gerpyllifolia,  Linn. — Common. 
officinalis^  Linn.     1600  feet. — Common. 
,,        chamadrys,  Linn. — Common. 

„        scutellata,  Linn. — Not  common ;  in  a  bog  on  mountains  near 
Trusk,  and  in  Glenade. 
anagalliSy  Linn. — Near  Miltown. 
heccabungay  Linn.     950. — Common. 
Euphrasia  officinalis^  Linn.      2000  feet  to  sea  level. — ^Abundant  on 

the  talus. 

Bartsia  odontites^  Huds. — Local ;  near  Miltown. 
Pedicularis  palustrisj  Linn.     1050  feet. — Frequent. 
„         sylvatica,  Linn.     1700  feet. — Plentiful. 
Rhinanthus  crista-galli,  Linn. — Common.    A  large  branched  form  was 

observed  approaching  var.  mqfor, 
Melampyrum  pratensSy  Linn. — Near  Ben  Whisken,  &c. 

„  var.  montanum,     2100  feet. — generally  distributed  over 

the  mountains. 

Labiate. 

Mentha  Mrsuta,  Linn. — Near  Drumcliff  and  other  places. 
Thifmus  serpyllum,  Fries.     1700  feet. — Abundant  on  the  cliffs. 
\_Nepeta  glechoma,  Benth. — Apparently  wanting.] 
Prunella  vulgaris^  Linn.     1700  feet. — Common. 
Stocky s  palustris,  Linn — Common. 

,,       syhatica,  Linn. — Roadside,  near  Drumcliff. 
Galeopsis  tetrahity  Linn. — Common  in  cultivated  ground. 
[Lamium  antplexicaule,  Linn. — Cliffony,  Jide  Corry's  MS.  Catalogue.] 
„       intermediumy  Fries. — Rare  ;  near  Kinlough. 
„      purpureuniy  Linn. — Frequent. 
Ajuga  reptanSy  Linn. — Frequent ;  abundant  in  the  wood  at  Glencar. 
\TetAcrium  scarodoniay  Linn. — ^Not  seen.] 

BORAGINACSJS. 

Myosotis  easpitosay  Schultz. — Frequent ;  more  often  met  with  than 
arvensis, 
yy       paUtstris,  With. — Near  Drumcliff. 
,,        arvensiSy  Hoffm. — Rather  scarce. 
,,        versicolor y  Reich. — Common, 
^Symphytum  officinale,  Linn. — Near  houses ;  probably  an  escape. 
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FlNGUIOULACKS. 

Pinguieuia  vulgaris^  Linn.     1700  feet. — Common. 

„         hmtanica,  Linn. — In  a  bog  near  Manorhamilton. 

Pbdculacs^. 

Primula  vtdgarisj  Hnds.     1600  feet. — Common^^  everywhere. 
Lysitnaehia  vulgaris^  Linn. — Freqnent. 

,y  nemorumj  Linn.     1100  feet. — Common. 

Anagallis  tmellaf  Linn. — Common  in  bogs. 
Samolus  valerandi,  Linn. — Frequent. 

FLA2ITA0nrA.C£JB. 

Plantago  major ^  Linn. — Frequent. 

„       laneeolata,  Linn. — Common. 

,,       maritima,  Linn.    1200  feet. — Plentiful  on  many  of  the  cliffs^ 
LittoreUa  lacustrts,  Linn. — Shores  of  Glenade  lake  and  Lough  GilL. 

Chekopodiacejs. 

Chenopodium  alhum^  Linn. — Common  in  fields. 
,,  hanui  henricus,  Linn. — Einlough. 

PoLTGOVACEiB. 

Rumex  conglomeratus,  (?)  Murr. — Specimens  too  young'to  identify  with 
certainty. 
,,      nemorosua,  Schrad. — Frequent. 
fy      ohtuaifoUus,  Auct. —  Common. 
,,      criipWf  Linn. — Common. 
yy      acetosa,  Linn. — Common  on  mountains. 
y,      acetosella,  Linn.     1800  feet. — Common  on  mountains. 
Oxyria  rent/ormis.  Hooker.     1950  feet  to  1200. — Most  frequent  on 
the  north  face  of  Ben  Bulben,  but  it  also  occurs  at 
Annacoona,  Ben  Whisken,  &c. 
Polygonum  avtculare,  Linn. — ^Frequent. 

„         hydropiper,  Linn. — Near  Kinlough,  &c. 

,,         persicarta,  Linn. — Near  Kinlough,  &c. 

,,         amphibium  Linn.    var.  terrestre, — Met  with  in  several 

places. 
„        viviparuMy  Linn. — ^Very  local.     Seen  on  the  north  face  of 
Ben  Bulben  only,  but  gathered  on  talus  of  Ben  Whisken 
in  1882  by  Messrs.  Dickson  and  Corry. 
*        >7         f agopyrum,  Lmn, — ^Field  near  Einlough. 

Ekpetsacbjb. 
Empetrim  nigrum,  Linn.    2100  to  1200  feet. — Common  on  the  hills. 
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EUPHORBIACEJE. 

Mtphorhta  helioscopia,  Linn. — Local.     Near  Cashelgarron. 
ly        peplus,  Linn. — Local.     Near  Cashelgarron. 

TJbticack£. 

Parietaria  diffusa,  Koch. — On  walls,  &c.,  Sligo  Bridge. 
JTrtiea  dioica,  Linn.    1200  feet. — Abundant  at  foot  of  clifPs  in  some 
places, 
y,      urensy  Linn. — Kinlough. 

Ahentifebjs. 

Querem  rohvTf  Linn. — Cliffs  of  Glenade. 
Corylu9  avellana,  Linn.     1200  feet. — Common. 
Alntu  ffhUinosa,  Linn. — Common. 

Betula  alba,  Linn.     var.  verrucosa,  Ehrh. — In  Glencar,  &c. ;    yar. 
glutinosa,  Fries,   (pubescent  form),    on  the  cliffs   in 
Glenade. 
Myrica  gale,  Linn. — Glenade,  Ben  Boo  mountain,  and  other  places. 
*Saltx  pentandra,  Linn. — About  Grange  and  Kinlough,  planted. 
*    ,,     alha,  Linn. — Grange.     Co.  Sligo,  Vowell. 
**    „    purpurea,  Linn. — Between  Glencar  and  Ben  Boo  mountain. 
**    ,,     vimindUs,  Linn. — ^Near  Ben  Boo  mountain,  &c.,  planted. 
£    ,,     smiihtana,  Willd. — ^In  Corry's  List  at  Grange.] 
cinerea,  Linn. — ^Frequent.     Grange,  &c. 
aurita,  Linn. — Common,  from  sea  level  to  2100  feet  on  top  of 
Trusk. 
y,     eapraa,  Linn. — On  Glenade  cliffs  under  Trusk,  sparingly,  about 

1400  feet. 
„    phylicifoUa,  Linn. — On  the  north  face  of  Ben  Bulben — not  over 
1400  feet — and  near  Einlough,    Co.  Leitrim;    height 
seldom  exceeding  two  feet. 
„     herhacea,  Linn.  1950-1700  feet. — On  Ben  Bulben  and  at  Anna- 
coona.    Not  seen  under  1700  feet. 

CoiriFESiB. 

Juniperus  nana,  "Willd. — Cliff  over  Glencar  at  1200  feet;  very  well 
marked.  On  the  cliffs  at  Ben  Bulben  a  form  less  easily 
distinguished  from  J.  communis  was  observed. 

Taxus  haecata,  Linn. — Rare.  Cliffs  over  Colonel  Whyte's  Cottage, 
Glencar,  at  900  feet. 

Typhaoe^. 
Sparganium  ramosum,  Huds. — Glenade. 

Abacks. 
Arum  maeuiatum,  Linn. — Woods  at  Glencar,  &c. 
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Lemna  trisuhay  Linn. — In  the  river  near  Sligo. 

Naiadacels. 

PotamogeUm  natanSj  Linn. — In  the  river  near  Sligo. 

>»  polygonifoliuSy  Four.    1500  feet. — Bogs   on  mountains^ 

&c.     Not  common. 
[         ,,  ru/escenSy  Schrad. — In  Corry's  List,  and  marked  in  his 

London  Cataloytte  as  found  in  the  river  at  Sligo,  but 
not  seen  there  by  us.  Corry  omits  P.  «isiV,  which  is 
abundant  in  the  same  locality.] 

„  heterophyllusy  Schreb. — Glenade  lake. 

y,  pusilluSf  Linn. — Glenade  lake. 

„  flabellatuSy  Bab. — Glencar  lake. 

„  %%%%%,  Mertens   and  Koch. — In  the  river  at  Sligo,  and 

Glenade  lake.  Named  by  Mr.  Arthur  Bennett,  who 
observes — **  The  Lough  Gill  plant  represents  one 
form,  and  the  Glenade  plant  another,  neither  being 
the  typical  plant  of  Mertens  and  Koch." 

Alismacks. 

IViglochin  palustrey  Linn.     11 00  feet. — Common. 

Sagittaria  iagitifoliay  Linn. — Toung  state,   with   submerged  linear 

pellucid  leaves,  in  the  river  at  Sligo. 
Alisma  plantago,  Linn. — Shore  of  Lough  Gill,  near  Sligo. 
„      ranuneuloideSf  Linn. — Shore  of  Lough  Gill,  near  Sligo. 

HrDBOCHA£n)ACXLS. 

*Modea  eanadmsisy  Wick. — ^Lough  Gill  river. 

OsCHIDACEiB. 

Orchis  maseula,  Linn. — Not  common. 
„      ineamataf  Linn. — Glenade,  sparingly. 

„      maculata,  Linn.    2100. — Very  common  everywhere,  from  the 
sea  level  to  the  top  of  Trusk. 
Gymnadmia  eonopsea,  Brown.— Glencar.     In  many  places,  but  not  a 

common  plant. 
Hahenaria  albida,  Bich. — Base  of  Ben  Whisken  ver^  sparingly,  and 
on  talus  of  King's  Mountain ;  common  m  one  place. 
„         eirtdiSf  Brown. — Glenade,  Goat  Island,  and  Lough  Oill, 

&c. ;  frequent. 
„         hi/oka,  Bab. — Nowhere  plentiful,  but  met  with  in  nearly 

every  part  of  the  district. 
,,  eJdoranthay  Bab. — Common. 

Listsra  cordata,  Brown.     2000  feet. — Frequent  on  the  mountains. 

„       ov(Ua,  Brown. — Common. 
JEpipaetis  lati/oha,  Auct. — Shore  of  Lough  Gill,  near  Sligo. 
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iBIDACEiB. 

Iris  pseudaeorusy  Linn.      1100  feet. — Common. 

LxLIACEiB. 

SciUa  nutans,  Sm.    1350  feet. — Common  about  Glencar,  and  met  with 

frequently  in  the  mountains. 
Alhum  ursinumf  Linn.     1050  feet. — Glencar  wood. 
Narthecium  ossifragum,  Huds.     1700. — Common  in  bogs  on  hills. 

LuKula  syhatiea.  Beck.    2100  feet. — Common  everywhere. 

,,     multifloray  Koch.     2100  feet. — Common. 
[     »    pilosaj  Willd. — In  Corry's  List;  npt  seen.] 
J  uncus  conghmeratus,  Linn.     1850  feet. — Frequent. 

glaueus,  Sibth. — ^Frequent. 

effusus,  Linn.  —Common. 

aeutiflorus,  Ehrh. — Common. 

supinus,  lioench. — Common. 

hf^anius,  Linn. — Frequent. 

squarrosus,  Linn.   2100  feet. — ^Very  common  on  the  mountains. 
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Ctpebacks. 

Sehanus  nigricans,  Linn. — ^Base  of  Ben  Bulben  and  Seafin. 
l^Bljfsmus  rufus,  Link. — ^Marked  in  Corry's  Land,  Cat.  at  mouth  of 

DrumclifP  river.     Locality  not  visited  by  us.] 
Seirpus  paiustris,  Linn. — ^Frequent. 

„      pauciflorus,  Lightf. — Near  the  margin  of  the  lakes  at  Glen- 
car and  Glenade. 
„       easpitosus,  Linn.     2000  feet. — Common. 
J,       setac&us,  Linn. — ^Frequent. 
,,       lacustHs,  Linn. — Common  by  the  lakes. 
Mriopharum  vaginatum,  Linn.     2100  feet — Frequent  on  mountains. 

„  angustifolium,  Roth.     2100  feet. — Common. 

Carez  didea,  Linn.     1650  feet. — ^Rare ;  only  seen  on  Trusk. 
„     pulicaris,  Linn. — Common,  especially  on  talus  of  cliffs. 
,,     paniculata,  Linn. — ^Rare.     Bog  by  the  roadside,  between  Ben 
Boo  and  Ifanorhamilton. 
[    „      vulpina,  Linn. — In  Corry's  List,  probably  gathered  near  the 

sea-shore.] 
„      steUidata,  Good. — ^Very  common. 
„     remota,  Linn. — Frequent  in  Glenade. 
„      ovalis.  Good. — Common. 

y,      striata.  Good. — Specimens  gathered  by  the  shores  of  Lough 
Gill  are  doubtfully  referred  to  this  species. 
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Carex  rigida,  Good.    2100  to  1700  feet. — On  the  summits  of  Ben 
Bulben  and  Truskmore.     No  specimens  of  C.  rigida  can 
be  found  among  Cony's  plants ;  his  height  doubtful. 
plauea,  Scop.   2000  feet. — Common. 

var.  stictocarpa,  a  curious  form  gathered  on  the  north 
face  of  Ben  Bulben,  has  been  referred  by  Mr.  Bennett 
to  this  variety. 
vulgaris.  Fries.— Frequent. 
,,     pilulifera,  Linn. — Frequent. 

„     praeaxy  Jacq. — On    the  talus.     An  abnormal  depauperated 
form   with  perygynia  not  developed,  &c.,  having  ter- 
minal ovoid  spikes,  resembling  the  capitate  group,  was 
gathered. 
[    ,,     pallescens,  Linn. — In  Corry's  List,  and  very  likely  to  occur.] 
„     paniceay  Linn.      1700  feet. — Common. 
,,      strigosa,  Huds. — Rare.     Only  seen  by  the  roadside  at  west  end 

of  Glencar  lake. 
,,      aylvatica,  Huds.    1850  feet. — Common. 
,,      larigatay  Sm. — Bare.      In  a  wood  near  Kinlough,  and  in  a 

small  wood  between  Ben  Bulben  and  Ben  Whisken. 
„      binervisy  Sm.    2100  feet. — Common. 
distansy  Linn. — Rare.     Near  Kinlough. 
homschuehianay  Hoppe. — In  a  field  near  foot  of  Ben  Boo  moun- 
tain. 
flavay  Linn.     1850  feet. — Common. 

amptUlaeea,  Good.   1400  feet. — In  a  bog  on  the  mountain,  be- 
tween Glencar  and  Trusk. 
,,      vesicariay  linn. — River  side,  Lough  Gill. 

Gramikeje. 

Anthozanthum  odoratumy  Linn.    2000  feet. — Common. 
Digraphis  arundinacea,  Trin. — Lough  Gill  river. 
AlopecvruB  geniculattis,  Linn. — Near  DrumclifF. 

„         pratensisy  Linn. — Whyte's  Cottage,  Glencar. 
PhUum  pratemdy   Linn. — Whyte's  Cottage,   near  Manorhamilton, 

&c. 
Sesleria  caeruleay  Scop.     1100  feet. — ^Abundant  on  cliffs. 
Agrostis  eaninay  Linn. — Near  Milltown. 
„        albay  Linn. — Near  DrumclifP. 
,,        vulgarisy  "With. — Common. 
Phragmites  eommuniSy  Trin. — Common. 
Aira  caespitosay  Linn. — ^Frequent  about  Glencar,  &c. 
„    flexuosay  Linn.    Sea  level  to  2100  feet. — Frequent  about  Glen- 
car, &c. 
,,     ca/ryophylleay  Linn. — Milltown. 
Avena flmescens,  Linn. — Whyte's  Cottage,  Glencar. 
„     elatior,  Linn. — Base  of  Ben  Bulben,  &c. 
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Moleus  lanatus,  Linn. — Common. 
Triodia  decumbens,  Beauv. — ^Frequent. 
Koel&ria  crUtatay  Pers. — ^Yery  common  on  the  mountains. 
MoUnia  carulea,  Moench. — Commoki.     The  form  tm^'or,  Both,  with 
green  spikclets,  and  the  panicle  long  and  lax,  occurs  on 
Ben  Boo  mountain. 
Meliea  untflora,  Eetz. — Wood  at  Glencar. 

Catabro€a  aquattca,  Beauy. — Local.     Boadside  near  Manorhamilton. 
GlyceriafluitanSj  Brown. — ^Common. 

„      pUcata,  Fries. — Local. 
Poa  anntMy  Linn. — Common. 
J  J  atptna,  Linn.     1950  to  1500  feet. — ^Frequent  at  the  summit  of 

Ben  Bulben,  and  at  Annacoona. 
„  prat&nsis,  Linn. — Frequent. 
„  trivtaliay  Linn. — Common. 
Briza  media,  Linn. — Glencar,  &c. ;  frequent. 
Cynosurus  oristatuSf  Linn. —  Common. 
jiactylis  ghmerata,  Linn. — Common. 
Festuca  sciuroides.  Both. — Scarce.     Dry  fields,  Glencar,  &c. 

„        cvina^  Linn. — Frequent,  and  generally  yiviparous  on    the 

mountains. 
„        rtibra^  Linn. — ^Abundant  on  the  hills. 
„        elatior,  Linn. — Glencar,  &c. ;  not  common. 
„        pratenaU,  (?)  Huds. 
Bromtu  asper,  Murr. — Glencar,  &c. 

eommtUatus,  Schrad. — Scarce ;  near  Milltown . 
mollis,  Linn. — Common. 
Triticum  repens,  Linn. — Common. 
Lolium  p&renne,  Linn. — Common, 
f     ,,       italicum,  Braun. — Frequent  in  laid  down  pastures. 
Nardus  gtrieta,  Linn. — Very  common  on  the  hills. 

FlLICES. 

Mymenophyllum  unilaUraU,  Willd.  850  feet. — On cUffsnear  Annacoona. 

Adiantum  capillus-veneriSyJAnn, — Three  or  four  plants  only  seen  at  one 
place  on  the  cUffs  of  Glencar.  The  exact  locality  must 
be  known,  as  some  one  had  evidently  been  there  a  few 
hours  before  us  removing  specimens,  and  it  will  doubt- 
less be  completely  exterminated  very  soon. 

Pleris  aquilina,  Linn. — Common. 

Lomaria  spicant,  Desv.     2000  feet. — Common. 

Asplenium  rvia-muraria,  Linn.     1450  feet. — Frequent  on  the  cliffs. 
iriohomanea,  Linn. — ^Common  on  cliffs. 
viridBy  Huds.     1600  feet. — Scarcely  a  plant  on  Bm  Bul- 
ben,  but  abundant  on  many  other  cliffs,  and  in  the  deep 
holes  through  the  mountains 
„  adiantum-niffrum,  Linn. — In  the  wood  on  north  side   of 

Glencar  lake. 
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Athyrium  HHx-fcgmna^  Bemh.     1750  feet. — Common. 

Soolopendrtum  vuiyare,  Sm. — Common.  Many  plants  were  met  with 
in  which  the  fronds  were  divided,  and  some  hrought 
home  have  proved  to  be  persistent. 

Cystopteris  fragilis^  Bemh.  1700  feet. — Common  all  over  the 
mountains. 

Aspidium  hnchitis,  8w.  1600  feet. — Only  one  plant  seen  on  Ben 
Bulben  by  Vowell  in  1882  ;  none  seen  in  1884.  Com- 
mon in  parts  of  Glenade ;  and  at  Octagorea  some  very 
fine  specimens  were  gathered ;  fronds  over  eighteen 
inches  long.  The  form  with  the  pinnae  overlapping  was 
rather  scarce. 

„  aculeatumy  Sw. — Only  seen  at  Glenade. 

„  angulare,  Willd. — Common. 

Nephrodium  filix-masy  Kich.     1850  feet. — Common. 
dilatatum,  Desv.    2100  feet. — Common. 
ismulumy  Baker. — Glencar  and  Glenade,   and  in  many 
other  places  about  the  mountains. 
„  oreopterisy  Desv. — On  the  talus  of  cliffs  on  south  side  of 

Glenade. 

Polypodium   vtdyarey  Linn. — ^Frequent.      The  var.   hibemtcum  was 

gathered  on  Goat  Island,  Lough  GiU. 

Osmunda  reyalisy  Linn. — Shore  of  Lough  GiU. 

Ophioylossum  vtdyatumy  Linn. — ^Near  base  of  Arroo  mountain,  Kin- 
lough. 

< 
Ltcopodiacilb. 

Lyeopodiwn  selayoy  Linn.    2100  to  270  feet. — Common  on  the  moun- 

tains. 

„  tdpinvmy  Linn. — Eecorded  in  Cyh.  Rib.  as  having  been 
found  on  the  mountains  of  Sligo  by  Mr.  J.  Wynnc^ 
but  not  seen  by  us,  nor  by  Mr.  Corry. 

Selayinella  selaytnotdes^  Gray. — Frequent. 


Eqttisbtacejs. 

^uisetum  arvensey  Linn.     1050  feet. — Common. 

„        maxtmumy  Lam. — ^Abundant  in  some  places. 

„        syhaticumy  Linn.    1200  feet. — ^Generally  distributed,  but 

not  common. 
„        palustre,  Linn.    1400  feet. — Frequent. 
„         limommy  Linn. — Lough  GiU,  Glenade. 
„        mackaiiy    Newman. — Glencar,  in  hedge  by  side  of  road 

at  north-west  end  of  lake. 
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CHASACBiB. 

Chora  Mpera,  Willd.    var.  suhinervis. — Qlenade   lake,    and  Lough 
Gill  river. 
fragilis,  Desv. — Lougli  Gill  riyer,  near  Sligo. 

var.  hedwigii, — Lough  Gill  river,  near  Sligo. 
,,        var.  delicatula, — Gleuade  lake,  Leitrim. 
vulgaris^  Linn.    var.  longtbracteata, — Glencar  lake,  Sligo. 

Tolypella  glamerata,  Leonh. — In  Glencar  lake,  and  also  in  Glenade. 
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XXYI. ^NOTE    ON    A    GEOlfETEICAL     MeTHOD    OF   InvESTIGATIHO     THE 

Dtnamical  Peoperties  of  the  GrLDTDRoiD.     Bt  Bobbrt  S.  Ball, 
LL.D.,  F.R.S.,  Royal  Astronomer  of  Ireland. 

[Bead,  May  11,  1886.] 

It  is  a  fundamental  point  in  the  theory  of  screws,  that  when  a  certain 
condition  is  fulfilled  between  two  screws  they  are  *  reciprocal,'  i.e.  a 
twist  on  either  does  no  work  against  a  wrench  on  the  other.  If  a,  3 
be  the  pitches  of  the  two  screws,  and  if  (^  be  their  shortest  distance 
apart,  and  6  be  the  angle  between  them,  then  the  condition  that  they 
shall  be  reciprocal  is  thus  stated  : 

(a  +  i)  cos  ^  -  rf  sin  ^  =  0. 

Let  a  and  fi  be  any  two  screws,  then  if  a  body  receives  a  twist 
about  a,  followed  by  another  twist  about  fi,  the  position  arrived  at 
could  have  been  reached  by  a  single  twist  about  a  third  screw  y.  If 
the  amplitudes  of  the  twists  about  a  and  fi  are  given,  then  the  position 
of  y,  as  well  as  the  amplitude  of  the  resultant  twist  thereon,  ore,  of 
course,  both  determined.  If,  however,  the  amplitudes  of  the  twists 
on  a  and  fi  are  made  to  vary  while  the  screws  a  and  fi  themselves 
remain  fixed,  then  the  position  of  y,  no  less  than  the  amplitude  of  the 
resultant  twist,  must  both  vary.  A  little  reflection  will,  however, 
show  that  the  position  of  y  will  remain  constant  so  long  as  the  ratio 
of  the  amplitudes  of  the  twists  about  a  and  fi  remains  unchanged. 
As  this  ratio  varies,  the  position  of  y  will  vary,  so  that  this  position 
is  a  function  of  a  single  parameter ;  and,  accordingly,  y  must  be  re- 
stricted to  be  one  of  the  generators  of  a  certain  ruled  surface,  which 
includes  a  and  fi  as  extreme  cases  in  which  the  ratio  is  zero  and  in- 
finity respectively. 

It  is  proposed  herein  to  investigate  the  nature  of  this  ruled  surface 
by  the  Theory  of  Reciprocal  Screws.  The  real  character  of  this  surface, 
which  is  called  the  cylindroid,  is  of  course  well  known,  as  it  forms  a 
fundamental  part  of  the  Theory  of  Screws.  It  is  only  the  method 
of  investigation  which  forms  the  novelty  in  this  communication. 

Let  ^  be  a  screw  which  is  reciprocfid  to  both  a  and  fi,  then  it  will 
be  obvious  that  0  must  also  be  reciprocal  to  y ;  for  suppose  a  wrench 
on  Of  then  a  body  caa  be  twisted  about  a  and  ^  without  any  expendi- 
ture of  work.  If  the  body  be  restored  to  its  original  position  by  a  twist 
backwards  along  y,  then  no  work  can  be  done  during  this  operation, 
for  otherwise  there  would  be  a  quantity  of  energy  created  or  lost.  It 
must  not,  however,  be  supposed  that  the  theorem  of  the  reciprocity 
(»f  6  and  y  is  limited  only  to  the  case  of  a  system  of  forces  in 
which  the  doctrine  of  the  conservation  of  energy  is  true.     For  the 
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conyenience  of  demonstration  we  have  regarded  the  forces  as  conser- 
vatiye  ;  but  it  is  to  be  remembered  that  the  condition  of  reciprocity  is 
a  purely  geometrical  one,  involving  only  a  certain  metrical  relation 
between  the  positions  of  the  two  screws  and  their  pitches.  We  adduce 
the  case  of  a  conservative  system  of  forces  merely  to  show  that  this 
condition  must  be  observed  between  6  and  y.  This  being  so,  the  re- 
lation of  reciprocity  is  true  whatever  be  the  forces  which  constitute 
the  wrench. 

We  proceed  to  study  the  consequences  of  the  reciprocity  of  ^  to 
tiie  group  of  screws  typified  by  y,  lying  on  the  surface  S.  Let  there  bo 
four  screws,  ^i,  0^,  $i,  0^,  drawn  reciprocal  to  any  two  screws  of  8 : 
since  a  screw  is  defined  by  five  conditions,  it  is  plain  that  a  screw  which 
fulfils  the  four  conditions  of  being  reciprocal  to  Si,  S^t  O^y  0^  will  have  one 
degree  of  freedom,  and  must,  therefore,  be  confined  to  a  certain  ruled 
surface.  This  surface  must,  of  course,  include  iS,  as  all  on  the  screws 
on  it  are  reciprocal  to  $i,  O2,  0^,  0^ ;  further,  it  cannot  include  any  screw 
not  on  S ;  for  suppose  it  did  contain  a  screw  c,  then  as  c  and  any  screw 
y  on  /S  are  reciprocal  to  ^1,  $29  0^,  ^4,  it  will  follow  that  any  screw  on 
the  surface  made  from  c  and  v,  just  as  /9  is  made  from  a  and  fiy  must 
also  be  reciprocal  to  Oi,  6%,  ^3,  u^.  As  y  may  be  selected  arbitrarily  on  8y 
we  would  tiius  have  the  screws  reciprocal  to  ^1,  ^2,  ^3,  $i  limited  not 
to  one  surface,  but  to  a  whole  group  of  surfaces,  which  is  impossible. 
It  is  therefore  the  same  thing  to  say  that  a  screw  lies  on  ^S,  as  to  say 
that  it  is  reciprocal  to  Oi,  $2,  Bz,  0^. 

Since  the  condition  of  reciprocity  involves  the  pitches  of  the  two 
screws  in  an  expression  containing  only  their  sum,  it  follows  that  if 
aU  the  pitches  on  ^1,  O2*  ^39  ^4  be  increased  by  -  m,  and  all  those  on  8 
be  increased  by  +  m,  the  reciprocity  will  be  undisturbed.  Hence,  if 
the  pitches  of  all  the  screws  on  iS  be  increased  by  +  m,  the  surface  so 
modified  will  still  possess  the  property,  that  twists  about  any  three 
screws  will  neutralize  each  other  if  the  amplitudes  be  properly 
chosen. 

We  can  now  take  a  step  in  our  study  of  8,  and  show  that 
there  cannot  be  more  than  two  screws  of  equal  pitch  thereon;  for 
suppose  that  there  were  three  screws  of  pitch  m,  if  we  then  apply 
the  constant  -m  to  all,  we  shall  have  on  8  three  screws  of  zero  pitch. 
It  must  therefore  foUow  that  three  forces  on  8  can  be  made  to  neu- 
tralize ;  but  this  is  obviously  impossible,  unless  these  forces  intersect 
in  a  point  and  lie  on  a  plane.  In  this  case  the  whole  of  8  degrades  to 
a  plane,  and  the  case  is  a  special  one  devoid  of  interest  for  our  present 
purpose.  It  will,  however,  be  seen  that  in  general  8  does  possess 
two  screws  of  any  given  pitch,  for  it  is  well  known  that  a  wrench 
can  always  be  decomposed  into  two  forces  in  such  a  way  that  the 
line  of  action  of  one  of  these  forces  is  arbitrary.  Suppose  that  8 
only  possessed  one  screw  X  of  pitch  m.  Beduce  this  pitch  to  zero ; 
then  any  other  wrench  must  be  capable  of  decomposition  into  a  force 
on  X  (•'.  e,  a  wrench  of  pitch  zero),  and  a  force  on  some  other  line  which 
must  lie  on  iS ;  therefore  in  its  transformed  character  there  must  be  a 
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second  generator  of  zero  pitch  cm  ^9,  and,  therefore,  in  its  original  form 
there  mnst  have  been  two  screws  of  the  given  pitch  m. 

Intersecting  screws  are  reciprocal  if  they  are  rectangular,  or  if  their 
pitches  be  equal  and  opposite ;  hence  it  follows  that  a  screw  $  recipro- 
cal to  /S  mu^  intersect  8  in  certain  points,  the  screws  through  which 
are  either  at  right  angles  to  ^  or  have  an  equal  and  opposite  pitch 
thereto. 

From  this  we  can  readily  show  that  8  must  be  of  a  higher  degree 
than  the  second;  for  suppose  it  were  an  hyperboloid,  then  a  trans- 
versal $  which  intersected  two  screws  of  equal  pitch  m  most,  when 
it  receives  the  pitch  -  m,  be  reciprocal  to  the  entire  system.  We  can 
take  for  B  one  of  the  generators  on  the  h3rperboloid ;  B  will  then  inter- 
sect every  screw  of  the  surface ;  it  must  also  be  reciprocal  to  all  these ; 
and,  as  there  are  only  two  screws  of  the  given  pitch,  it  will  f oUow  that 
B  must  cut  at  right  angles  every  generator  of  one  species.  The 
same  would  have  to  be  true  for  any  other  reciprocal  screw  B  lying  on 
the  surface ;  but  it  is  obvious  that  two  lines  B  and  ^  cannot  be  found 
which  will  cut  all  the  generators  at  right  angles,  unless,  indeed,  in  the 
extreme  case  when  all  these  are  coplanar  and  pandlel.  In  the  general 
case  it  would  require  two  common  perpendiculars  to  two  rays,  which 
is,  of  course,  impossible.  We  hence  see  that  8  cannot  be  a  surface  of 
the  second  degree. 

We  have  thus  demonstrated  that  8  must  be  at  least  of  the  third  degree 
— in  other  words,  that  a  ray  which  pierces  the  surface  in  two  points  will 
at  least  pierce  it  in  one  more.  Let  a  and  p  be  two  screws  on  8  of  equal 
pitch  »t,  and  let  ^  be  a  screw  of  pitch  -  m  which  intersects  a  and  p. 
It  follows  that  B  is  reciprocal  both  to  a  and  to  fi,  and  therefore  it 
must  be  reciprocal  to  every  screw  of  8,  Let  B  cut  5  in  a  third  point 
through  which  the  screw  y  is  to  be  drawn,  then  B  and  y  are  reciprocal ; 
but  they  cannot  have  equal  and  opposite  pitches,  because  then  the 
pitch  of  y  should  be  equal  to  that  of  a  and  p.  We  would  thus  have 
three  screws  on  the  surface  of  the  same  pitch,  which  is  impossible. 
It  is  therefore  necessary  that  B  shall  always  intersect  y  at  right  angles. 
Erom  this  it  will  be  easily  seen  that  8  must  be  of  the  third  degree ; 
for  suppose  that  B  intersected  /$  in  a  fourth  point,  through  which  a 
screw  3  passed,  then  B  would  have  to  be  reciprocal  to  8,  becanse  it  is 
reciprocal  to  all  the  screws  of  8 ;  and  it  would  thus  be  necessary  for 
B  to  be  at  right  angles  to  8.  Take  then  the  four  rays  a,  /3,  y,  8,  and 
draw  across  them  the  two  common  transversals  B  and  ^.  We  can  show, 
in  Hke  manner,  that  <^  is  at  right  angles  to  y  and  8.  We  would  thus 
have  B  and  <^  as  two  common  perpendiculars  to  the  two  rays  y  and  8. 
This  is  impossible,  unless  y  and  8  were  in  the  same  plane,  and  were 
parallel.  If,  however,  y  and  8  be  so  circumstanced,  then  twists  about 
them  can  only  produce  a  resultant  twist  also  parallel  to  them,  and 
in  the  same  plane.  The  entire  surface  8  would  thus  degenerate  to  a 
plane. 

We  are  thus  conducted  to  the  result  that  8  must  be  a  ruled  cubic 
surface  of  the  third  degree,  audit  will  now  be  easy  to  find  out  its  com- 
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plete  character.  Since  any  transversal  0  across  a,  j3,  and  y  may  be  a 
reciprocal  screw,  if  its  pitch  be  equal  and  opposite  to  those  of  a  and)9, 
it  will  follow  that  each  such  transversal  must  be  at  right  angles  to  y. 
This  will  at  once  restrict  the  situation  of  y,  for  it  is  obvious  that 
unless  it  be  specially  placed  with  respect  to  a  and  P^  the  transversal  B 
win  not  always  fulfil  this  condition.  Imagine  a  plane  perpendicular 
to  y,  then  this  plane  contains  a  line  /at  infinity,  and  the  ray  B  must 
intersect  /  as  the  necessary  condition  that  it  cuts  y  at  right  angles.  As 
B  changes  its  position,  it  traces  out  a  quadric  surface,  and  as  /is  one 
of  the  generators  of  that  quadric,  it  must  be  an  hyperbolic  paraboloid. 
The  three  rays  a,  P,  y,  belonging  to  the  other  system  on  the  paraboloid 
must  also  be  parallel  to  a  plane,  being  that  defined  by  the  other  gene- 
rator /,  in  which  the  plane  at  infinity  cuts  the  quadric. 

Let  PQ  be  a  common  perpendiculsu:  to  a  and  y,  then  since  it  inter- 
sects y  at  right  angles,  it  must  also  intersect  /;  and  since  PQ  cuts  the 
three  generators  of  the  paraboloid  a,  y,  and  /,  it  must  be  itself  a 
generator,  and  therefore  intersects  p.  But  a,  P,  y  are  aU  parallel  to 
the  same  plane,  and  hence  the  common  perpendicular  to  a  and  y  must 
also  be  a  perpendicular  to  p.  We  hence  see  the  important  result,  that 
all  the  screws  on  the  surface  S  must  intersect  the  common  perpen- 
dicular to  a  and  p,  and  be  at  right  angles  thereto. 

The  geometrical  construction  of  S  is  then  as  follows :  — Draw  two 
rays  a  and  p^  and  also  their  common  perpendicular  A..  Draw  any  third 
ray  By  subject  only  to  the  condition  that  it  shall  intersect  both  a  and  p. 
Then  the  common  perpendicular  p  to  both  B  and  X  will  be  one  of  the 
generators  of  the  cylindroid,  and  as  B  varies  this  perpendicular  will 
trace  out  the  surface. 

In  the  language  of  modem  geometry,  B  is  one  of  the  rays  of  the 
congruence  defined  by  a  and  p.  A  congruence  is  a  doubly  infinite 
system  of  right  lines,  and  it  might  at  &*st  sight  appear  that  there 
should  be  a  doubly  infinite  series  of  common  perpendiculars  p  to  X 
and  B.  Were  this  so,  of  course  8  would  not  be  a  surface.  The  diffi- 
culty is  removed  by  the  consideration  that  every  transversal  across 
p,  a,  p  is  perpendicular  to  p ;  thus  for  each  p  there  is  a  singly  infinite 
number  of  screws  of  B.  And  thus  all  the  rays  p  form  only  a  singly 
infinite  series,  t.  e.  a  surface. 

A  simple  geometrical  relation  will  now  be  very  easily  proved.  Let 
the  perpendicular  distance  between  p  and  a  be  di,  and  the  angle  be- 
tween p  and  a  be  u^i ;  let  (^  and  A^  be  the  similar  quantities  for  p  and 
p,  then  it  will  be  obvious*  that 

diid^i:  tan^i :  tan  A% ; 
or  (i?!  +  rfa :  (^1  -  <^ : :  sin  (u4i  +  A^  :  sin  {Ai  -  At), 

if  z  be  the  distance  of  p  from  the  central  point  of  the  perpendicular  A 

^  It  is  easy  to  make  a  rough  model  of  the  paraboloid  with  elastic  threads,  which 
is  an  assistance  in  the  study  of  the  surface. 
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'between  a  and  /3 ;  and  if  cbe  the  angle  between  a  and  p^  and  $  be  the 
angle  made  bj  p  with  a  parallel  to  the  bisector  of  the  angle  c,  then  we 
have  from  the  above 

8  :  A : :  nn  2^  :  sin  2c. 

The  equation  of  the  aurfaoe  8  is  now  deduced  for 

tan<^»-; 

whence  we  obtain  the  equation  of  the  cylindroid  in  the  well-known 
form 

sin  2c 

The  law  of  the  distribution  of  pitch  upoi^  the  cylindroid  cai^  also  be 
deduced  from  the  same  principles.  If  a  and  p  are  screws  of  zero  pitch, 
then  any  reciprocal  transversal  6  will  be  also  of  zero  pitch ;  and  as  p 
must  be  reciprocal  to  6,  it  will  follow  that  the  pitch  of  p  must  be 
equal  to  the  product  of  liie  shortest  perpendicular  distance  between  p 
and  By  and  the  tangent  of  the  angle  between  the  two  lines.  In  short, 
the  pitch  of  p  must  simply  be  equal  to  what  is  sometimes  called  the 
moment  between  p  and  0, 
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XXVII. — ^P&XLIKINABT   EXPOBT  OX  THS  YlJTSL  OF   DuBLIir  BaT.      Bj 

Alfrsd  C.  Haddoit,  M.A.,  M.R.I.A.,  F.Z.S.  &o.,   Professor  of 
Zoology y  Boyal  College  of  Science,  Dublin. 

[Bead,  Febmaiy  23,  1886.] 

Iir  1881  the  Academy  gave  a  grant  to  Mr.  A.  O.  More  and  myself  to 
investigate  the  Marine  Fauna  of  Dublin  Bay.  Mr.  More  having  been 
prevented  by  ill  health  from  taking  any  active  share  in  the  work,  the 
duty  of  reporting  to  the  Academy  has  devolved  upon  me. 

I  have  purposely  entitled  this  communication  a  '*  Preliminary  Re- 
port/' as  I  am  still  investigating  the  fauna  of  the  Bay  as  opportunity 
presents  itself ;  and  since  additions  are  continually  being  made  to  our 
knowledge,  I  consider  it  would  be  a  mistake  to  present  a  final  Report 
to  the  Academy  until  it  could  be  reasonably  expected  to  be  faorly 
exhaustive,  but  some  account  of  the  duty  entrusted  to  me  is  by  this 
time  due  to  the  Academy. 

As  a  rule,  I  have  confined  the  following  account  to  an  enumeration 
of  those  forms  which  have  not  previously  been  recorded  as  occurring 
in  the  Bay  or  neighbouring  coast,  or  which  are  otherwise  of  interest. 
I  have  taken  the  lists  compiled  for  the  Dublin  Meeting  of  the  Britisli 
Association  in  1878,  by  Prof.  H.  W.  Mackintx>sh  and  others,  and  the 
localities  recorded  in  the  various  monographs,^  as  my  authorities  for  the 
presence  or  absence  of  any  particular  form  on  our  coasts. 

I  should  like  to  take  this  opportunity  of  thanking  the  following 
gentlemen  who  have  assisted  me,  viz.,  Mr.  T.  A.  Bewley  for  a  dredg- 
ing excursion  in  a  steam-launch,  in  conjunction  with  Messrs  J.  Wright 
of  Belfast,  and  Mr.  F.  Balkwill,  late  of  Dublin ;  Dr.  W.  Wright  of 
Dalkey,  for  one  afternoon  in  his  yacht,  and  to  Mr.  G.  Y.  Dixon  and 
others  of  Dublin,  for  help  in  shore-collecting  at  various  times.  Mr. 
A.  G.  More,  with  characteristic  readiness,  has  always  responded  to 
any  appeals  for  advice.  The  square  brackets  [  ]  include  species  added 
since  the  Report  was  read. 

Protozoa. — The  Foraminifera  of  this  district  have  already  been 
investigated  by  Messrs  F.  Balkwill  and  J.  Wright,  and  their  Report 
was  published  by  the  Academy  in  1885,  {Trans,  xxvui.,  p.  317).  I  have, 
therefore,  paid  no  attention  to  this  group,  but  when  examining  some 
Polyzoa,  which  I  had  collected  in  the  summer  of  1882  at  Dalkey 
Island,  in  a  sheltered  spot,  between  tides,  I  found  several  specimens 
of  Haliphyiema  tumanowicJiH,  Bowk.  This  remarkable  arenaceous 
Rhizopod  has  had  a  chequered  history  since  its  discovery  by  Bower- 

^  Guide  to  the  City  and  County  of  Dublin,  1878.  Dublin :  Hodges,  Foster,  & 
Figgis.     (Part  u.,  Fauna.) 
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bank  ;  full  refcrenceB  to  the  literature  will  be  found  in  H.  B.  Brady's 
**Eeport  on  the  Foraminifera/'  Chalisnyer  Meports,  toI.  ix.,  p.  261. 
I  found  it  in  material  which  had  been  preserved  in  alcohol,  and  though 
I  have  since  searched  for  it  I  haye  not  had  the  good  fortune  to  come 
across  it  again,  and,  therefore,  have  no  contributions  to  offer  concerning 
its  life-history.  Messrs  Balkwill  and  Wright  have  recorded  this 
Khizopod  on  p.  354  of  their  Report.  The  second  species,  M.  ramulosum, 
Bowk.,  has  been  found  in  Roundstone  Bay  by  Rev.  A.  M.  Norman. 

I  have  made  no  atteippt  at  present  to  systematically  examine  other 
groups  of  marine  Protozoa. 

Poiifera. — I  have  no  sponges  to  add  to  the  British  Association 
List.  The  largest  Orantia  {Syeandra)  eomprsua,  Fabr.,  I  have  seen 
was  one  given  me  by  Mr.  0.  Y.  Dixon,  when  we  were  shore  collecting 
at  Salthill.  He  found  it  in  a  shallow  rock-pool,  and  it  measured  two 
inches  long  by  three-quarters  of  an  inch  broad. 

CoeleDterate,  Htobozoa. — Dalkey  Island  is  a  rich  locality  for 
tlie  gymnoblastio  hydroids.  I  have  collected  the  following  at  the 
S.W.  comer  of  that  Island: — Coryne  ptuilla,  Gartn. ;  C,  vaginaia, 
Hincks,  the  latter  growing  luxuriantly ;  Oarveia  nutans,  T.  S.  Wr. 
6o  far  as  I  am  aware  this  small  but  beautiful  hydroid  has  hitherto 
only  been  recorded  from  the  Firth  of  Forth,  Shetland,  and  Morecambe 
Bay.*  I  found  it  associated  with  Tuhularia  humilis,  Allm.,  and  T. 
indivisa,  Linn.,  in  a  sheltered  pool.  The  only  other  recorded  locality 
for  T.  humilis  being  Kinsale  Harbour,  G.  J.  Allman.' 

I  have  found  JEudsndrium  eapillare,  Aid.,  in  Dublin  Bay,  the 
pieviously  recorded  localitieB  being  Firth  of  Forth,  Northumberland, 
Cornwall  and  Devonshire.  JETydraotinia  sehinata,  Flem.,  is  common 
e\  ery  where. 

The  following  are  the  additions  to  the  calyptoblastic  hydroids  of 
our  coasts : — Ohelia  Jtabellata,  Hincks,  previously  only  recorded  from 
Tenby  and  Scotland.     Oanothyraa  lovdni,  Allm.,  on  various  hydroids : 


'The  recently  estabUahed  Liyerpool  Marine  Biology  Committee,  under  the 
charge  of  Prof.  Herdman,  dredged  this  form  five  or  six  miles  off  the  Great  Ormes 
Head,  N.  Wales,  from  fourteen  fathoms.    Cf.  Liverpool  Daily  Potty  May  20,  1885. 

'  On  June  27,  1885,  in  company  with  my  former  pupils,  Mr.  H.  W.  and  Miss 
Jacob,  we  dredged  in  Scotch  Bay,  Kingstown,  near  the  shore,  the  two  following 
Hydroids,  which  are  new  to  Ireland — Sjfneoryne  $ximia,  AUm.,  growing  on  seaweed; 
owing  to  the  absence  of  anv  gonophors,  the  identification  is  not  absolutely  certain, 
although  I  have  no  doubt  about  it  in  my  own  mind.  We  also  had  the  good  fortune 
to  obtain  two  specimens  of  Corymorpha  nutan§,  Allman.  Heeokel  in  his  Jku  8y»tem 
der  Mtdusen,  p.  31,  states  that  the  C»  nutans  of  Allm^w  and  Hincks  is  not  the 
same  as  the  Corymorpha  nutans  of  Sara.  The  latter  has  priority  of  name,  and 
stands  as  C.  nutans  with  Hyhocodon  nutans  as  its  medusoid  form.  It  is  generally 
admitted  that  Steenstrupia  rubra  and  S.  ^avsola,  Forbes,  are  one  and  the  same 
species,  and  form  the  medusoid  form  of  the  British  C,  nutans,  Hftckel  takes  the  un- 
warranted liberty  of  ignoring  Furbes*  priority,  and  renames  the  medusa  as  Stmns^ 
trupia  galanthus,  Haock.,  the  hydroid  form  being  Corymorpha  yalanthus,  H»ck. 
I  am  at  present  unable  to  discuss  the  question  of  uie  distinctness  of  the  C.  nutans 
of  Sars  and  of  Allman,  but  hope  to  do  so  at  no  very  distant  date.  In  the  meantin.e 
theie  is  no  doubt  that  a  species  of  Corymorpha  occurs  at  Kingstown. 
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some  specimens  collected  appear  to  be  intermediate  between  this  form 
and  O.  hyalina.  The  latter  has  only  been  obtained  from  Shetland. 
Lafoea  poeiUumy  Hincks,  previously  recorded  from  Oban  Bay,  and 
**  very  rare,  on  Eudendrium,  at  Monkstown,  D.  St,  J.  Grant,"  (B.  A. 
List,  p*  4.).  I  have  found  it  on  Diphatia  attenuata;  it  is  very  rare. 
Z.  pyynuea,  Alder,  is  also  rare ;  previously  recorded  from  Tynemouth 
and  Sark.  The  rarity  of  these  two  species  is  probably  more  due  to 
their  small  size  and  their  being  inconspicuous,  than  to  their  being 
absent  in  other  localities.  This  is  also  the  first  recorded  Irish  loca- 
lity for  Diphasia  atUnuaia,  Hincks. 

Especial  attention  has  been  paid  to  the  Medusae  of  the  Bay,  as 
they  are  forms  which  possess  gree^t  interest,  apart  from  their  beauty  of 
shape  and  colour.  It  is  very  desirable  that  a  Monograph  of  the  British 
members  of  this  group  should  be  written,  as  Eorbes'  Bay  Society  Mono- 
graph, beautiful  and  invaluable  as  it  is,  is  necessarily  somewhat  out  of 
date  (1848).  With  the  works  of  Forbes,  Allman,  Hincks,  Hseckel, 
and  others  to  refer  to,  and  the  modem  facilities  for  research,  such  an 
undertaking  is  easy,  compared  with  the  difficulties  Forbes  had  to  con- 
tend against. 

Stumtrupia  rubra,  Forbes  (=  8.  flavBola,  Forbes),  was  found  in 
June,  1884,  in  Dalkey  Sound;  it  is  the  medusa-form  of  Corymorpha 
nutam,  Allman  (turn  Sarsjide  Hseckel).  J.  R.  Greene,  in  the  British 
Association  Report  for  1857  (Dublin),  records  a  Steenstrupia  from  the 
Dublin  coast,  but  no  details  are  given ;  and  Alder  found  Corymorpha 
nutam  in  the  Isle  of  Man.  So  far  as  I  am  aware,  this  is  the  whole 
history  of  this  beautiful  and  remarkable  species  in  the  Irish  seas. 
The  Medusa  had  evidently  not  long  been  liberated  from  the  parent 
stock,  as  the  single  tentacle  was  quite  short.  I  kept  it  alive  for  a  day 
or  two,  and  the  tentacle  grew  to  about  the  length  depicted  in  most  of 
the  figures.  The  fixed  form  must  therefore  be  regarded  as  an  inhabi- 
tant  of  Dalkey  Sound  or  its  immediate  neighbourhood.  [8,  rubra  is 
very  common  in  Kingstown  Harbour  in  June,  and,  as  noted  above,  the 
hydroid  form  is  now  proved  to  occur  in  Scotch  Bay.] 

Several  species  of  Sarsia  occur :  one  I  identified  as  8,  tubuloia ; 
another  peifectly  agrees  with  Patterson's  description  of  a  form  met 
with  at  Lame,  in  Forbes'  Monograph,  p.  56,  and  which  I  propose 
provisionally  to  name  8.  patUnoni,  sp.  nov.  Tiara  oetona,  Forbes 
(=  Oesania  turrita,  Forbes,  and  0.  eoronaia,  Allm.,  according  to 
Haeckel),  occurred  once.  The  genus  '^Thaumantias"  is  represented 
by  several  species,  among  which  I  have  identified  T.  hemispherical 
Gron.;  T,  inetmspieua,  Forbes;  and  T,  ylobota,  Forbes.  The  latter  is, 
accordmg  to  Heckel,  Phialidium  variabile  (=  Oceania  phosphoriea  +  0. 
Jlavidula,  Per.  and  Les.  1809 ;  =  Ihaumantias  iomica  +  T.  cmvexa  -h  T. 
yloboia,  Forbes,  1848 ;  =  Eueope  variabilis j  Glaus,  1864,  &c.y  &c.).  Our 
knowledge  of  the  forms  usually  included  under  the  genus  Thaumantias 
is  at  present  in  a  very  unsatisfactory  condition,  as  Hsckel  and  others 
have  shown  ;  the  genus  is  undoubtedly  polymorphic,  and  the  char- 
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acten  of  the  included  species  are  in  manj  cases  so  ill-defined  as  to 
render  identification  yery  difficult. 

[Marg$l\s  hritanniea,  Forbes  {=  Medusa  duodecilta,  Daljell),  was 
common  in  June,  1885,  at  Kingstown  and  Dalkey.  L.  Agassiz  (1862) 
and  HsBckel  (1879)  refer  Bougairmllea  Iritanniea,  Forbes,  to  the 
genus  Margelis,  but  Allman  (1872)  retains  the  genus.  There  is 
sufficient  evidence  that  this  is  the  medusoid  form  of  Eudendrium 
ramosum^  yan.  Beneden  (1844),  (the  B.  ramosa  of  AUman's  Mono- 
graph). According  to  the  strict  law  of  priority,  Forbes*  species 
^escribed  as  Hippocrene  hritanniea  in  1841)]  has  precedence  of  yan 
Beneden's,  but  both  Allman  and  HsBckel  agree  in  adopting  the  latter 
2oologist's  name:  Allman  does  so  ''  in  the  absence  of  absolute  proof  of 
this  specific  identity ; "  HsBckel  gives  no  reason.  The  alteration  of 
the  specific  name  merely  depends  upon  the  identity  of  the  two  forms 
in  question,  and  since  this  is  no  longer  doubted  it  is  clearly  our  duty 
to  accept  the  less  appropriate  specific  name  of  Forbes.  Agassiz* s 
generic  name,  Margelis,  will  be  provisionally  adopted.  The  remarkable 
meduBQ,  Dipleurosotna  hemispherical  AUm.,  with  its  irregular  gastro vascu- 
lar canals  and  generative  glands,  was  very  common  on  June  27th,  1885, 
at  Kingstown.  Allman  first  described  it  in  Nature,  vol.  ix.,  1873,  p.  73, 
as  Ametrangia  hemispheriea  (nov.  gen.  et  spec),  from  the  south  coast  oif 
Ireland.  Hseckel,  on  p.  636  of  hisMonogrd^h  oftheMedusaj  relegates  this 
medusa  to  what  is  possibly  its  correct  genus,  and  very  character- 
istically changes  the  specific  name  to  D,  irregulare,  HsBck.,  without 
stating  any  reason  for  so  doing.  It  is  true  that  AUman's  name  is  not 
paiticularly  well  chosen,  as  there  is  a  Thaumantias  of  the  same  name, 
but  the  rules  of  priority  of  nomenclature  can  not  be  set  aside  solely  to 
introduce  a  more  diagnostic  term.  HsBckel  states  he  also  met  with 
this  medusa  in  the  spring  of  1879,  in  the  neighbourhood  of  FortobeUo, 
Brighton  (Sussex).     The  present  is  the  third  record  of  its  capture.] 

Strangely  enough,  I  have  only  seen  Aurelia  auHta,  Linn.,  in  July, 
1881,  in  Kingstown  Harbour  [and  Rhizostoma  octopus j  Linn.  (=^. 
pulmOf  Forbes,  not  of  Linn.);  at  Dalkey  in  June,  1885  :  one  specimen 
of  the  latter  must  have  been  two  feet  six  inches  in  length,  and  pro- 
portionately broad.] 

Only  on  one  occasion,  and  that  was  in  Dalkey  Sound,  in  September, 
1883,  did  I  come  across  a  siphonophore.  The  specimen  was  very  small, 
iVths  inch  in  length,  and  was  too  immature  to  be  identified  with  any- 
thing like  certainty ;  I  doubtfully  refer  it  to  Agalmopsis  sarsii,  Koll. 
In  the  Natural  History  Review,  vol.  iii.,  1856,  p.  76,  pi.  vi.  figs.  3, 
4;  and  pi.  vii.  fig.  1,  is  an  account  of  a  siphonophore  named  Stepha- 
nomia  contorta,  M.  Edw.,  two  specimens  of  which  were  found 
by  Prof.  J.  R.  Greene,  on  June  2,  1856,  in  Kingstown  Harbour, 
in  a  calm  sea,  during  hot  sultry  weather.  At  the  same  time  was 
published  a  notice  of  Agahna  gettyana,  Hyndman,  which  was  seen  by 
Mr.  Edmund  Getty  in  great  numbers  in  Belfast  Bay,  in  August,  1841, 
and  also  in  July,  1852,  by  Mr.  Hyndman,  in  great  abundance  in  the 
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same  bay  (pi.  vii.,  fig.  2).  Dr.  Melville  considered  that  these  two  were 
speciflcidly  identical.  In  the  British  Association  Report  for  1 857  (Dub- 
lin), p.  103  of  the  Sectional  Communications,  Prof.  J.  E.  Greene  states 
that  *'  the  siphonophone  were  represented  by  the  beautiful  Agahnop^u 
of  Sars."  When  I  add  that  there  are  dried  specimens  of  VeleUa  spirans  (?) 
from  Dalkey  (presented  by  Dr.  J.  Tufnell),  collected  on  September  5, 
1867,  I  have  recorded  all  I  have  been  able  to  gather  concerning  the 
occurrence  of  this  most  interesting  group  of  Hydrozoa  in  Dublin  Bay. 
Cydippe  {Pleurohrachta)  pileus  (?)  ^is  very  abundant.  I  am  under  the 
impression  that  we  have  more  ihan  one  species  of  Gydippe.  I  have 
only  one  specimen  of  a  Beroe. 

AcnNozoA. — JSdwardaia  sp.  ineert  This  is  a  minute  specimen 
18mm.  (i  inch)  in  length,  of  a  uniform  pale  pink  colour,  which  I 
found  on  Juiie  27,  1881,  at  Salthill,  in  dirty  sand,  between  tides, 
but  which  has  not  been  met  with  since.  It  appears  to  be  a  new  species, 
but,  being  undoubtedly  immature,  I  will  not  venture  to  describe  it.  It 
would  not  be  out  of  place  to  here  mention  Halcampa  ehrysanthelium,^ 
which  was  discovered  by  my  friend  and  former  pupil,  Miss  A.  Shannon, 
at  Malahide,  on  September  14,  1883,  and  which  1  have  described  and 
figured  in  the  Froceedtnys,  Eoyal  Dublin  Society ^  N.  S.,  vol.  iv.,  1885, 
p.  396  ;  also  in  the  same  number  of  that  Journal  will  be  found,  p.  399, 
an  account  of  the  habits,  and  a  full  description,  with  plates,  of  Peachia 
hattata,  Gosse,  first  discovered  in  Dublin  Bay  by  Mr.  G.  Y.  Dixon,  and 
exhibited  by  him  at  the  Dublin  Society,  on  November  14,  1884.  So 
far  as  I  am  aware,  this  is  the  first  time  that  any  member  of  the  three 
families  to  which  the  above  severally  belongs  has  been  found  in 
Ireland. 

Heliadig  {Sayartia)  bellis,  Ellis,  occurs  at  Malahide.  JST.  {S,) 
9enuiia,  Gosse,  has  been  found  by  Mr.  Dixon  and  myself  at  Dalkey 
Island.  I  hope  on  a  future  occasion  to  publish  a  revised  list  of  our 
Irish  Anemones ;  in  the  meantime  I  fully  concur  with  Prof.  Andres 
in  regarding  8.  rosea,  8.  nivea,  and  8.  aurora  of  Gosse,  as  varieties  of 
M.  venusta,  Gosse ;  the  two  former  occur  at  Dalkey  Island,  and  I  have 
dredged  D^.{8.)  miniata,  Gosse,  off  Bray  Head,  in  twenty -three  fathoms, 
and  it  also  occurs  at  Dalkey.  Cylieta  undata,  Miill.  (=  Actinia  troylo- 
dytee,  Johnst.,  has  been  found  both  at  Monkstown  and  Dalkey. 

iOn  June  3,  1885,  in  Kingstown  Harbour,  and  again  on  June  20, 
alkey,^  I  caught  in  the  tow  net  a  Thaumantias,  with  a  minute 
Anemone  attached  to  its  stomach  on  the  sub-umbrella ;  both  were  a 
little  under  3mm.  in  length.  The  first  was  killed  after  keeping  it  alive 
a  day  or  two,  and  it,  together  with  the  second  living  specimen,  was 
exhibited  at  the  Academy,  at  the  meeting  on  June  22.     The  latter 

^^  Having  recently  had  several  specimens  of  Halcampa  from  Malahide,  and 
finding  that  they  all  vary,  I  feel  it  would  be  wiser  to  withdraw  the  name  (H.  andruii'' 
I  gave  to  this  specimen,  and  to  refer  them  all  to  JET.  ehryiarUhellum,  Peach.  I 
prupoee  to  publish  a  note  on  this  species. 

^  Mr.  Jacob  brought  me  two  other  specimens  from  Dalkey  on  July  3,  1885« 
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was  alive  up  to  the  time  of  going  to  press;  it  was  fed  with  living 
l^ecimens  of  '*  Thaumantias."  It  has  undergone  several  develop- 
mental phases,  being  at  first  of  a  uniform  yellowish  colour,  with 
rudimentary  tentacles ;  though  short,  the  tentacles  grew  longer,  and 
were  tinged  with  brown  and  yellowish  white ;  the  disk  also  became 
variegated,  and  the  body  translucent,  revealing  the  yellow  oesophagus. 
Strethill  Wright,  in  Proc,  Phyi.  Soe.,  Minh.,  ii.,  1859,  p.  91,  and 
again,  in  New  Edinh,  Phil.  Jour,,  vii.,  1860,  p.  156,  which  was  re- 
printed in  Ann.  May.  Nat.  JSut.  (3),  viii.,  1861,  p.  132,  published  a 
somewhat  imperfect  account  of  two  specimens  of  an  Anemone  parasitic 
on  Thaumantias  from  the  Pirth  of  Forth.  I  can  find  no  printed 
record  of  another  similar  capture  in  England;  but  Prof.  A.  Macalister, 
M.D.,  P.R.S.,  of  Cambridge  (late  of  Dublin),  informs  me,  by  letter, 
that  he  has  met  with  the  JSalcampa  fultoni,  St.  Wright,  and  perhaps 
with  another  form,  but  not  in  Dublin  Bay.  As  my  observations  on 
this  interesting  anemone  are  not  yet  completed,  I  forbear  from  describ- 
ing it,  but  I  hope  in  due  course  to  be  in  a  position  to  give  a  complete 
and  illustrated  account  of  its  structure  and  further  development.  For 
the  present  I  will  merely  state  that  S.  Wright's  specimens  had  twelve 
tentacles  and  mesenteries,  and,  if  so,  probably  belonged  to  the  genus 
Bieidium  Agassiz  {=  Philomedusaf  Miiller?).  The  Irish  specimens  have 
eight  tentacles,  but  twelve  mesenteries.  There  is  a  remarkable 
double  bi-lateral  symmetry  in  this  Anemone— one  axis  is  marked  by  a 
Fongle  tentacle  at  each  end  of  the  disk,  with  a  lateral  group  of  three 
on  either  side,  the  spaces  between  the  single  tentacles  aud  the  groups 
being  markedly  greater  than  those  between  the  units  of  the  latter. 
The  twelve  mesenteries  are  so  arranged  that  there  is  an  intermesen- 
terial  chamber  without  a  corresponding  tentacle  on  each  side  of  the 
single  tentacles.  The  second  axis  is  at  right  angles  to  the  former,  and 
is  marked  by  a  deep  notch  of  the  wide  mouth  opposite  to  the  cen- 
tral tentacle  of  one  of  the  groups  of  three.  This  must  be  regarded 
as  a  siphonoglyphe,  as  it  is  ciliated ;  the  cilia  appear  to  work  out- 
wards.* 

[Mr.  Jacob  dredged  Caryophyllia  tmithii,  Stokes,  var.  etmerelda,  on 
June  6,  1885,  under  the  Martello  Tower  on  Dalkey  Island,  close  to  the 
shore.     Antedon  rosacea.  Link.,  was  very  abundant  at  tiie  same  spot.] 

I  have  only  Echinocyamus  pusillus  to  add  to  the  B.  A.  List  of 
fichlnodermata ;  it  was  dredged  off  Bray  Head,  in  twenty- three 
fathoms,  together  with  Echinus  miliaris,  Miill.  It  is  common  in 
Belfast  Lough  and  other  parts  of  the  coast. 

[On  September  24,  1885,  Mr.  Jacob,  and  on  the  26th,  Mr.  G.  Y. 
Dixon,  each  found  a  single  specimen  of  Synapta  inharens,  0.  P.  Miill., 
at  Malahide.     It  is  very  remarkable  that  this  is  the  first  time,  so  far 


<  Since  writing  the  above  the  Anemone  has  died.  The  missing  tentacles  had 
just  commenced  to  appear ;  and  although  I  have,  at  present,  nothing  much  mom 
definite  to  add  to  the  above  account,  I  am  strongly  inclined  to  regard  this  parasite 
as  the  laryal  form  of  Halcampa  ehrysant helium. 
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as  I  can  learn,  of  any  Holothurian  having  been  found  in  Go.  Dublin , 
especially  as  so  many  species  of  Holothuria  have  been  found  in  Co. 
Down.] 

TenneB. — ^The  following  Platyhelminths  have  been  met  with  : — 
Planaria  ulva,  Oerst. ;  TetrasUmma  danalis,  Abildg. ;  T.  Candida,  0.  P. 
Miill. ;  T.  Jlavida,  Ehren.  ;  ZitiHu  marinm,  Mont.,  and  a  species  of 
Amphiporus,  which  I  believe  to  be  new.  All  were  found  at  Salthill. 
Amphiporus  laetijloreus,  Johnst.,  is  common  at  Malahide. 

[Mr.  Jacob  dredged  Carinella  annulata,  Mont.,  on  June  6,  1885,  in 
Dalkey  Sound.] 

Over  two  dozen  species  of  Annelida  have  been  collected  and  pre- 
served. I  am  at  present  working  at  this  group,  and  so  refrain  from 
detailing,  my  captures.  The  remarkable  pelagic  annelid,  Tomapterii 
seolopendra,  Quoy  and  Gaim.,  once  occurred  in  Kingstown  Harbour 
(August  26, 1883).  Mr.  K.  Ball  records  that  Bryarea  scolopendra  was 
taken  in  Dublin  Bay  by  Dr.  Gorrigan  {Report  Brit,  Asaooiation,  1849, 
p.  72).  Prof.  All  man  captured  some  young  specimens  in  1873,  on  the 
south  coast  of  Ireland  {Nature,  ix.,  1873,  p,  74).  Dr.  E.  Perceval 
Wright  has  several  times  caught  it  on  the  south-west  coast  (i2^.  Brit, 
Aasoe.,  1860,  p.  124),  but  this  is  a  form  which  is  widely  distributed. 

[^Sagitta  hipunctata,  Krohn,  was  common  at  Kingstown  in  June, 
1885.] 

I  have  two  undetermined  species  of  Phascolosoma,  of  which  I 
made  careful  drawings. 

Most  of  the  Polyzoa  enumerated  in  the  B.  A.  List  have  been 
identified.  I  would  here  merely  state  that  Pedicellina  cernua,  Pall. 
(=P.  echinata,  Sards),  is  not  at  all  rare  at  Salthill  at  extreme  low 
water,  where  the  sessile  form  of  Bowerhankia  imbricata,  Adams,  also 
occurs  on  Fucus.  The  only  additions  are  JDiastopora  ohelia^  (?)  Johnst., 
on  Pucus  at  Salthill.  Bowerhankia  caudata,  Hincks;  Scrupocellaria 
9€rupea,  Busk.,  and  ^tea  truneata,  Landsb. 

I  hope  to  procure  the  assistance  of  Prof.  Herdman  of  Liverpool 
with  the  local  Ascidians,  of  which  I  have  collected  a  number  of  forms. 

lEollosca. — The  itudibranchs  are  the  only  Molluscs  to  which  I 
have  any  additions  to  make  to  the  local  list.  I  have  met  with  the 
following  in  Kingstown  Harbour :  JEolia  drummondi,  Thomp. ;  JS.  lineata, 
Loven. ;  £.  despecta,  Johnst. ;  JE.  exigua,  Aid.  and  Hanc. — a  variety  of 
S,  exigua  of  which  I  made  the  following  note  : — Similar  in  form  and 
habit,  body  translucent  white,  mottled  with  green  along  each  side 
below  the  branchise,  one  or  two  white  dots  about  the  insertion  of  the 
dorsal  tentacles ;  foot  as  in  E,  exigua,  but  posterior  extremity  is  long 
and  slender ;  dorsal  tentacles  translucent,  with  one  or  two  white  dots 
near  apex;  branchiae,  shape  much  as  in  E.  exigua,  the  yellowish 
alimentary  coeca  shining  through,  irregularly  spotted  with  green,  tip 
white.  On  Campanularia  Jlexttosa,  Kingstown  Harbour,  July  1,  1881. 
Eolis  sq.  ineert.  This  species,  together  with  an  Eolis  from  Dalkey 
Island,  I  am  witliolding  for  the  present ;  one  or  both  may  prove  to  be 
new  species.     All  the  species  of  Eolie  mentioned  above  are  new  to 
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Dublin.  ^.  drummondi  is  common  in  Belfast  Lough ;  JE.  lineat^  is  yeiy 
rare,  and  has  previously  only  been  found  at  Saltcoats,  Ayrshire,  and 
Douglas,  Isle  of  Man ;  £.  despeeta  and  E.  exigua  are  probably  widely 
distributed,  but  their  small  size  and  peculiar  habit  has,  doubtletss. 
caused  them  to  be  overlooked. 

[Proctonotus  mueroniferuSf  Aid.  ai^d  Han. — It  is  with  great  satis&c- 
tion  that  I  am  able  to  record  the  recapture  of  this  interesting  and 
beautiful  form.  Messrs.  Alder  and  Hancock  state  in  their  Monograph : 
**  A  single  perfect  specimen  of  this  curious  animal,  and  another  much 
injured,  were  dredged  up  in  Malahide  Bay,  in  September,  1843, 
adhering  to  a  sponge  {Halichandria  panieea),  from  rather  shallow 
water."  So  far  as  I  am  aware,  this  species  has  only  been  met  with 
since  by  Herdman,  in  Lamlash  Bay,  S.E.  of  Holy  Isle,  fifteen  fathoms 
{Proe,,R,PhyB,  8oc.,£dinh.f  1881).  I  found  two  specimens  on  the  under 
side  of  a  large  stone  at  extreme  low  water,  on  September  8,  1885,  on 
the  shore  at  Malahide.  As  in  all  their  other  descriptions,  that  of  this 
form  is  veryexact ;  there  is,  however,  one  point  in  which  they  have  been 
misled.  The  dorsal  processes  (branchiflB)  are  arranged  six  deep, 
but  immediately  on  putting  the  living  animal  into  a  dilute  solution  of 
chromic  acid,  for  the  purpose  of  conservation,  all  the  three  internal 
processes  of  each  side  were  suddenly  cast  off  in  two  long  rows,  leaving 
the  three  processes  seen  by  Alder  and  Hancock;  doubtless  their  speci- 
mens had  similarly  shed  their  processes  whilst  being  dredged. 

Alder  and  Hancock's  specimens  were  not  fully  grown,  as  they 
state  the  length  to  be  nearly  half  an  inch,  whereas  mine  measured 
20mm.  (ifths  of  an  inch).  I  failed  to  notice  that  the  anterior  and 
posterior  papillsB  were  larger  than  any  other.  The  coloured  core  was 
absent  in  the  anterior  papills.  The  core  of  the  papillae  was  of  a  dark 
brown  colour,  and  there  were  a  number  of  irregular  light  lines  in 
addition  to  the  white  and  minute  dark  brown  spots.  The  lines  and 
light  spots  of  the  inner  rows  of  dorsal  papillae  were  of  a  pale  creamy 
bumt-sieDua  colour,  those  of  the  outermost  rows  were  whiter.  The 
animals  were  rather  sluggish  in  habit,  but  bristled  up  their  papillae 
when  excited.  The  spawn  was  a  long,  wavy,  irregularly  coiled 
thread.] 

Doto  coronafa,  Gmel.,  occurs  at  Elingstown,  and  Dendronotw 
arborescenSy  Miill.,  was  found  with  all  the  above  early  in  July, 
1881,  browsing  upon  the  luxuriant  growth  of  Campanularia,  on  the 
Laminaria  which  clothed  the  sides  of  the  dredger ;  unfortunately  this 
dredger  has  been  kept  so  well  tarred  since  that  I  have  been  unable  to 
procure  any  more  specimens  from  it.  Polyeera  qiuidrilineataj  Miill., 
occurred  at  Salthill.  Goniodoris  nodosa^  Mont.,  occurs  fairly  plen- 
tiful at  Malahide  and  at  Salthill.  Doris  tuhereulata,  Cuv.,  was 
collected  at  Dalkey  Island,  and  D,  pilosa,  Miill.,  is  very  common 
round  Salthill. 

During  this  last  winter  I  have  seen  four  specimens  of  Eled<me 
eirroaa,  Lamk.,  from  Kingstown,  and  I  have  reason  to  believe  that  this 
octopod  is  not  at  all  uncommon ;  sometimes  it  is  left  stranded  by  the 
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tide,  but  it  is  more  frequentlj  caught  on  fishing  lines  at  the  head  of 
the  pier. 

Mr.  H.  W.  Jacob  has  undertaken  to  work  up  the  Irish  Cnuteeeay 
80  we  may  expect  a  report  thereon  from  him  in  due  course.  I  have 
handed  over  all  my  material  to  him. 

I  have  made  a  practice  of  carefully  preserving  my  captures,  and 
haye  presented  a  set  to  the  Natural  History  Museum,  Kildare-street, 
where  they  can  be  examined  by  those  interested  in  our  marine  fauna. 
"With  but  one  or  two  exceptions,  all  the  forms  mentioned  above  will  be 
found  in  the  Museum.  In  this  matter  I  am  pleased  to  find  that  I 
had  anticipated  the  subsequently  framed  regulation  of  the  Academy. 

I  would  like  to  add  that  I  shall  be  very  pleased  to  communicate 
with  anyone  who  is  interested  in  marine  zoology.  Any  specimeDB  or 
information  so  obtained  will  be  duly  acknowledged. 
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XXym. — 'Stm  oir  THi  Cha&aohr  of  thb  LnnLUi  TmAiraioBicAnov 

IfHIOH  COBKBtPOlTDB  TO  THS  DlSPLACnaOTT  OF  L  BieiB   StBTEM  IV 

Slliptio  Spaci.    By  B.  8.  Ball,  LL.D.,  F.B.S. 

[Betd,  KoTvmber  9,  1886.] 
I  WBin  the  general  linear  tranaf oimation 

yi^\ixi-¥  13*1  +  18jp,  +  14*4, 

ys  »  ^  «i  +  224%  +  2S«^  +  %^9it 
ytsdTjri-f  82d%  +  834r,  +  84^4, 

yi  =  41 «!  +  42d%  +  48«^  +  44  dr. 

It  is  known  that  this  ia  too  general  to  denote  the  displacement  of 
a  rigid  system  in  elliptic  space.  It  must  be  specialized  so  that  a  cer- 
tain qnadric  surface  (as  a  matter  of  fact  there  is  a  family  of  quadric 
surfaces)  shall  he  displaced  upon  itself.    This  implies  one  conditioo, 

but  only  one,  to  be  satisfied  by  the  sixteen  coefficients  11,12,  &c.  The 
algebraical  character  of  this  condition  has  not,  so  far  as  I  know,  been 
hitherto  pointed  out.  It  is  of  an  interesting  nature,  though  I  have  not 
thought  it  necessary  to  attempt  the  portentous  task  of  deyeloping  its 
actual  expression.  We  shall  first  enunciate  the  theorem,  and  then 
giye  the  demonstration. 

Form  the  biquadratic  equation  in  p  which  is  produced  by  the 
deyelopment  of  the  determinant 


11-p,     12     .,  13       ,  14 

21       ,     22 -p,  23       ,  24 

sT       ,82       ,  33-p,  84 

il       ,     42       ,  43       ,  44-p 


Let  Oj  p,y,  i  be  the  four  roots  of  this  equation ;  then  the  sym- 
metric function 

(a/8-y8)(ay-/88)(a«-/8y) 

having  been  formed  giyes,  when  equated  to  sero,  the  required  condi- 
tion. 
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The  demonstration  is  as  follows : — 

If  the  four  donble  points  of  the  homographic  STstems  be  taken  as 
points  of  reference ;  then 

The  requisite  condition  is  ohviously 

hiht  ^htK$ 
for  then  the  qnadric  surface 

will  merely  transform  to  the  identical  surface 

The  condition  admits  of  being  stated  geometrically.  Each  edge  of 
the  tetrahedron  of  reference  possesses  the  property,  that  corresponding 
points  thereon  form  two  homographic  systems,  of  which  the  two 
comers  are  the  double  points.  Thus  two  corresponding  points  on  1 
and  8  form  with,  the  comers  the  constant  anharmonic  ratio 

The  two  other  comers  of  the  tetrahedron  define  the  double  points 
of  the  systems  whereof  the  two  components  make  with  the  comers  the 
constant  ratio 

but  sinoe  Ai  As  =  Xj  A^,  these  two  anharmonic  ratios  are  equal,  and  hence 
we  hare  the  following  theorem : — 

If  the  linear  transformation  represents  displacements ;  then  two 
opposite  edges  of  the  tetrahedron  are  such,  that  the  anharmonic 
ratio  of  two  corresponding  points,  with  the  double  points  on  one  edge, 
is  equal  to  the  conespon^g  anharmonic  ratio  on  the  other  edge. 

This  principle  will  prove  the  theorem  which  forms  the  subject  of 
this  Paper. 


^34  Proeeedings  of  the  Royal  Irish  Academy . 

I«et  a„  as>  «i,  «4,    «Dd    hi,  A„  ^,  J4, 

1)6  the  co-ordinates  of  two  of  the  oomen  of  the  tetrahedron  of  donUe 
points  in  the  general  case ;  then  we  have 

a0isTTai4-12a,  +  ld0,+  14a4y 

aa|e=21ai  +  2201^-  2Sai  +  2Aai, 

00,-8101  + 320,+ 330,-1-  84  04, 

0O4  =  41 0|  +  42  0,  +  43  Oi  +  44  O4, 

and  similar  equations  beginning  with  yhi,  y&„  ftc. 

Multiplying  each  of  the  second  syst^  of  equations  by  X,  and  sdd- 
ing  to  the  irtit  respeotiTely,  we  haye 

oo,  +  Xy»i  =  Tr(Oi  +  Aii)  +  12(o,  +  X*,)+13(a,  +  X3,)  +  14(«4  +  X»4), 

and  three  similar  equations. 

Hence  we  learn  that  the  point  corresponding  to 

Oi  +  A^i,    o,  +  X3„    0,  +  X^,    04  +  A^4, 
is 

oOi  +  Xyhi,    oo,  +  Xyhi,     oo,  +  \yh^,     004  +  XyK, 

so  that  the  anharmonic  ratio  of  these  points  and  of  o  and  h  is 

y. 

a 

but,  by  what  we  haye  just  seen,  this  must  be  equal  to 

8 

and  hence  a8  -  ^y  =  0. 

In  other  words,  the  product  of  one  pair  of  the  roots  of  the  biquadratic 
must  be  equal  to  that  of  the  other  pair.     The  symmetric  function 

{aP  -  yS)  (ay  -  ^88)  (08  -  Py) 

must  therefore  yanish,  and  the  required  theorem  has  been  preyed. 

The  pitch  of  the  twist  which  corresponds  to  the  dispkcement  cin 
now  be  expressed  in  a  yery  simple  manner. 
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Let,  as  before,  a,  Pi  y ,  8  be  the  four  roots  of  the  equation  in  p ;  then 
we  must  have  some  relation  of  the  type 

ay  -  ^8  «  0. 

But  we  have  also  for  the  displacement  of  a  point  on  ay,  whose  co- 
ordinates are 

Oi  +  Bcu    0,  +  *^,    ai  +  tf<%,    ai  +  Ociy 
the  points 

y  y  y  y 

and  since  the  comers  of  the  tetrahedron  lie  on  the  absolute,  the  distance 
moTed  is  proportional  to  log  -,  whence  we  deduce  for  the  pitch  the 
extremely  simple  equation 

log  tt  -  log  y 
log  iS- log  8* 

In  the  case  of  a  yector  where  the  pitch  is  ±  1,  we  haye 

logtt  -logy 
logi8-log8"*^' 

and,  of  course,  ay  »  ^8. 

We  hence  see  that  either 

a^  P    and    y  »  8, 

or  a  =  8      ,,      /8  =  y. 

This  leads  to  another  interesting  theorem,  which  may  be  thus 
stated: — 

When  the  movement  is  a  'Sector,"  then  the  necessary  and  the 
sufficient  condition  is,  that  the  equation  for  p  shall  be  a  perfect 
square. 

I  take  the  opportunity  of  adding  a  theorem,  which  expresses  the 
distribution  of  pitch  upon  the  surface  in  elliptic  space,  which  corre- 
sponds to  the  cylindroid  in  ordinary  space. 

The  equation  of  the  surface  in  its  simplest  type  is 

«i  «f  («i* + «4*) «  «i  *i  («i*  +  xi)  YZJh' 
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XXIX. — Ov  THB  Obbit  07  THB  Bdtabt  Stab  P  DlLPHIin.  By  J.  E. 
Oo&B,  M.B.I. A.,  F.E.A.8.,  Associate  of  the  liyeipool  Astro- 
nosiical  Society. 

[Bead,  December  14,  1886.] 

p  DELPHori  has  long  been  known  as  a  wide  donhle  star,  the  com- 
panion being  of  the  11th  magnitude,  and  distant  about  84''  from  the 
brighter  star.  In  1873,  the  eminent  American  observer,  Bumham, 
discoYcred  that  the  primary  star  was  a  very  dose  double,  and  a 
few  years'  observations  sufficed  to  show  that  it  was  a  binary  star 
in  rapid  motion.  As  the  companion  star  has  now  described  over 
180^  of  its  apparent  ellipse,  a  satisfactory  approximation  to  the 
elements  of  its  orbit  is  possible. 

I  have  computed  the  orbit  by  a  graphical  method,  in  which  the 
dimensions  and  position  of  the  real  ellipse  are  derived  from  those 
of  the  apparent  ellipse  by  means  of  Thiele's  harmonic  ellipse.  This 
latter  ellipse  being  the  orthogonal  projection  of  the  harmonic  circle 
on  a  plane  perpendicular  to  the  line  of  sight,  its  major  axis  is  of 
course  equal  in  magnitude  to  the  lotus  rectum  of  the  real  ellipse, 
and  its  angle  of  eccentricity  is  the  angle  of  inclination  of  the  plane 
of  the  real  ellipse  to  the  plane  of  projection  on  the  background  of 
the  heavens.  Thus  the  magnitude  and  position  of  the  real  orbit 
can  be  fully  determined. 

This  method  of  computing  the  orbit  devised  by  Thiele  {Astronomiseks 
Naehriehten^  No.  1227)  depends  on  the  following  geometrical  property 
of  the  ellipse  : — If  a  number  of  focal  chords  be  drawn,  and  the  har- 
monic means  of  the  intercepts  between  the  focus  and  curve  be  taken, 
and  these  means  laid  off  from  the  focus  along  the  chord  on  each  side, 
the  locus  of  the  points  thus  found  is  a  circle  called  the  harmonic 
circle,  the  diameter  of  which  is  the  latus  rectum  of  the  ellipse,  and  its 
centre  the  focus. 

The  following  are  the  observations  from  which  I  have  computed 
the  elements : — 
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P  DELPHINI. 
AireLBs  Ain)  DisTANCBs.    Epoch  1880*0. 

B.  A.,  1880,    20^  31«  54«. 
Decl.  N.,    14«  11". 
Magnitudes,  3*6,  4*6. 


i 

$ 

r 

No. 

of 

Nights. 

Obsenrer. 

1874-66 

16°-6 

0"-61 

6 

Dembowaki. 

1874-80 

16-1 

0  -4± 

Scbiaparelli. 

1876-66 

20-1 

0  -64 

Dembowski. 

1876-66 

26*8 

0  -48 

f» 

1877-79 

40-8 

0  -32 

Bumham. 

1878-66 

63  -7 

0  -24 

71 

1878-70 

69-2 

oblong. 

Dembowski. 

1880-68 

133  -6 

0  -26 

6 

Bomham. 

1881-60 

149-2 

0    26 

6 

» 

1882-60 

167-6 

0  -26 

3 

1 

1883-26 

183  -90 

0  -194 

— 

1 
Englemann. 

1883-66 

182  -60 

0  -23 

3 

Bumham. 

1884-71 

197  -76 

0  -32 

• 

1 
Englemann. 

These  observatioois  were  plotted  on  squared  millimetre  paper,  and 
an  interpolating  curye  carefully  drawn  among  them.  A  table  was 
then  formed  of  interpolated  epochs  for  position  angles  differing  by  5^, 
by  readings  from  the  interpolating  curve.  These  were  then  corrected 
by  adjusting  the  second  and  third  orders  of  differences  so  as  to 
«  smooth"  the  curve.  The  radius  vector  for  each  angle  was  then 
found  from    the  differences  of   epoch  and    angle   by  the   formula 

r  -  ^Jxa*  ^  ^uig  assumed  as  400  millimetres.  The  polar  co- 
ordinates, r.  Of  thus  found,  were  then  converted  into  rectangular  co- 
ordinates by  the  usual  formulse,  «  =  r  cos  ^,  y  =  r  sin  ^.  The  results 
thus  found  are  shown  in  the  following  table  : — 
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P  DELPHINI. 

IhTIBPOL^TID  Ak^LIS  AKD   EPOGEf . 


I 


16* 

20 

25 

30 

36 

40 

46 

60 

65 

60 

66 

70 

76 

80 

86 

90 

96 

100 

106 

110 

116 

120 


M 


1874*78 
1874-61 
1876*27 
1876-83 
1877-31 
1877-70 
187802 
1878-29 
1878-62 
1878-72 
1878-91 
1879-08 
1879-23 
1879-37 
1879*61 
1879-66 
1879-78 
1879-91 
1880-04 
188017 
1880*31 
1880-46 


0-83 
0-66 
0-66 
0-48 


•39  \ 
•82  ( 


0*39 
0 


0-27 
0-23 
0*20 
0*19 
0-17 
016 
014 
0*14 
0-14 
013 
013 
0-13 
0-13 
014 
0-14 
015 


0-149 


0-104 


0-071 


0-060 


0*039 


0-032 


0028 


0-027 


0-026 


0027 


0-029 


-ws 


164-40 


128-96 


106-40 


89-44 


79-00 


71-60 


66-92 


66-60 


64-00 


66-60 


68-00 


r  =  rco8# 


y  srniif 


14607 


111-68 


81-60 


67*48 


39-60 


24-48 


11-61 


11-11 


22-43 


34-00 


62-80 


64-48 


68-30 


68-61 


68-41 


67-23 


66-90 


66-60 


63-02 


61-69 


68*88 
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P  DELPHINI. 
LrrxBPOLAiED  AiTGLxs  AND  EpocHs — eotitinued. 


126 

130 
136 

140 
146 
150 
166 
160 
166 
170 
176 
180 
186 
190 
196 
200 


1880*60 
1880-76 
1880-91 
188108 
1881-27 
1881-48 
1831-71 
1881-96 
1882-26 
1882-68 
1882-94 
1883-33 
1883-76 
1884-19 
1884-63 
1886-03 


At 


A$ 


0*16 
0-16 
0-17 
0*19 
0-21 
0-23 
0-26 
0-29 
0-33 
0-36 
0-39 
0-43 
0-43 
0-44 
0-40 


0-031 


0036 


0-044 


0064 


0-069 


0-082 


0-087 


70-40 


75-88 


83-88 


92-92 


10604 


114-40 


118-00 


x  =  rooB$ 


y  =  rfiin9 


4519 


68-12 


72-64 


87-26 


103-36 


114-40 


116-20 


53-92 


48.76 


41-94 


31-77 


18-23 


20-48 
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These  values  of  x  and  y  having  heen  plotted  on  the  millimetre 
paper,  taking  the  position  of  the  principal  star  as  the  origin  of  co- 
ordinates, it  was  found  possihle  to  describe  an  ellipse  nearly  through 
them.  This  is  the  apparent  ellipse.  Its  centre  being  then  joined 
with  the  origin  of  co-ordinatM — which  is  the  prqf'eetian  of  the  focus  of 
the  real  ellipse — and  produced  both  ways,  gave  the  projection  of  the 
major  axis  of  the  real  ellipse,  and  the  position  of  the  periastron  and 
apoastron  on  the  apparent  orbit.  The  ratio  of  the  distance  from  the 
centre  to  the  principal  star,  and  the  distance  from  the  centre  to  the 
periastron,  gave  the  eccentricity  of  the  real  ellipse,  which  was  found  to 
be  0*337.  The  harmonic  ellipse  was  then  diuwn  by  computing  har- 
monic means  between  the  intercepts  in  the  apparent  ellipse  on  the 
axes  of  X  and  y,  and  other  chords  drawn  through  the  origin.  The 
ratios  of  the  minor  to  the  major  axis  of  this  ellipse  then  gave  the 
cosine  of  the  angle  of  eccentricity,  or  the  angle  of  inclination  of  the 
n^ai  orbit,  which  came  out  59^  20'.  The  position  angle  of  the  major 
axis  of  the  harmonic  ellipse  was  found  to  be  2^  38',  which  is  the 
direction  of  the  line  of  nodes.  A  chord  drawn  in  the  apparent 
ellipse  through  the  origin,  and  bisected  at  the  origin,  gave  the  pro- 
jection of  the  latus  rectum  of  the  real  ellipse.  Lines  were  then  drawn 
through  the  centre  of  the  apparent  ellipse  parallel  to  the  axis  of  the 
harmonic  ellipse,  and  having  the  same  ratio,  and  an  ellipse  described 
with  these  axes  gave  the  projection  of  the  auxiliary  circle.  A  line 
was  then  drawn  through  the  centre  C  of  the  apparent  ellipse  parallel 
to  the  projection  of  the  latus  rectum,  and  from  the  points  7*,  T\  where 
this  line  met  the  auxiliary  ellipse,  lines  were  drawn  parallel  to  the 
projection  of  the  major  axis,  and  lengths  laid  off  on  each  side  =  ^  t  •  CiV, 
JV  being  the  projection  of  the  periastron.  These  lines  were  then 
divided  into  nine  equal  parts,  and  ordinates  laid  off  from  the  projec- 
tion of  the  major  axis  on  each  aide,  equal  to  CTan  10%  CTor  20^ 
CT  sin  30°,  &c. 

The  points  thus  found  give  an  ephemeris  curve  (the  projection  of 
the  so-called  curve  of  sines),  and  from  this  curve  the  period  was  com- 
puted in  the  usual  way.     This  came  out  30*91  years,  and  the  epoch 
of  periastron  was  found  from  the  interpolating  curve  to  be  1 882*26. 
^    The  position  of  the  periastron,  X,  was  found  by  the  usual  formula, 

tan  X  =  tan  (X'  -  O)  sec  y, 

where  X'  is  the  angle  between  the  projection  of  the  major  axis  and 
the  initial  line  through  the  origin,  O  the  position  of  the  node,  and 
y  the  inclination  of  the  orbit. 
This  gives 

tan  X  =  tan  (-  16°  12'  -  2°  38')  sec  59°  20' ; 

whence 

X  =  -  32°  14',  or  360°  -  32*14  =  327°  46'. 
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By  drawing  an  interpolating  curve  for  the  observed  distances,  and 
tlien  comparing  the  distances  thus  found  with  the  distances  measured 
at  corresponding  points  in  the  apparent  orbit,  the  value  of  a  milli- 
metre in  the  assumed  scale  was  found  to  be  0"'00309. 

The  actual  length  of  the  semi-axis  major  of  the  harmonic  el- 
lipse was  found  to  be  148*3  millimetres,  and  as  this  is  equal  to  the 
8em%4atu9  rectum  of  the  real  ellipse,  we  have 


or 


semi-axis  major  of  real  ellipse  =  a  = 


148-3 

a  =  . 7rr-ir;:=TZ  X  0"00309  : 


/ 


l-e 


8» 


or 


1  -  (0-337)' 
a  =  0"-516957. 
Hence  we  have  the  following  elements  of  p  Delphini : — 


Position  of  Node, 
Inclination, 
Position  of  periastron, 
Eccentricity, 
Period  in  years, 
Periastron  passage,  A.  D., 
Semi-axis  major, 
Mean  annual  motion, 


O  =  2°  38'  (1880). 
y  =  59^  20'. 
A  =  327°  46'. 
0  =  0-337. 
P=  30-91. 
r=  1882-25. 
a  =  0"-517. 
,i  =  +ll°-64. 


These  elements  are  of  course  only  provisional,  and  further  ob- 
servations will  be  required  before  an  accurate  computation  of  the 
orbit  can  be  made. 

For  the  calculation  of  an  ephemeris,  the  following  formulae  are 
derived  from  the  elements: — 

(1)  «-  19°-308  sinu  =  ll°-64  (^-1882-25)  ; 

(2)  tani  r=  l-42tani  »; 

(3)  tan  (^,-  2°  38')  =  0-51  tan  ( r+  327°  46') ; 

cos  ( r-f  327°-46') 


(4)  p  =.  0"-5l7  (1  -  0-337  cos  «). 


cos  {6  -  2°  a8')    ' 


where  u  is  the  eccentric  anomaly,  V  the  true  anomaly  for  the  time  i, 
6  the  required  position  angle,  and  p  the  distance. 
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By  means  of  these  formulsB  I  haye  computed  the  position  angles 
and  distances  at  the  different  epochs  of  observation,  and  the  follow.  • 
ing  is  a  comparison  between  the  observed  and  computed  places : — 


£poch. 

00 

a« 

ao-0. 

^ 

P« 

po-p* 

Remarlu. 

1874-66 

16-6 

14-8 

+  0-8 

0-61 

0-53 

+  008 

•.={"£5^ 

1874-80 

161 

15-6 

-0-6 

0-4  ± 

0-52 

-0-12 

•."f^*^ 

1875-65 

201 

20-7 

-0-6 

0-64 

0-47 

+  0-07 

1876-66 

26-8 

28*6 

-2-7 

0*48 

0-40 

+  008 

-  __fcompotod 

1877-79 

40-8 

41-9 

-M 

0-32 

0-31 

+  0-01 

1878-66 

63-7 

68-6 

-4-9 

0-24 

0-24 

0-00 

1878-70 

59-2 

69-7 

-0-5 

oblong. 

0-24 

— 

1880-68 

133-6 

128-4 

+  5-2 

0-26 

0-21 

+  0-06 

1881-60 

149-2 

160-6 

-1-4 

0-26 

0-27 

-001 

1882-60 

167-6 

170-1 

-2-6 

0-26 

0-32 

-006 

1883-26 

183-90 

178-5 

+  6-4 

0-194 

0-348 

-  0164 

1883-66 

182-50 

182-3 

+  0-2 

0-23 

0-36 

-012 

1884-71 

197-76 

196-5 

+  2-26 

0-32 

0-36 

-004 

The  agreement  is  a  tolerably  close  one,  if  we  consider  what  a 
close  and  difficult  object  the  star  is  to  measure.  Bumham's  measures 
near  the  epoch  188068  vary  from  127°-1  to  139°-5;  and  near 
the  epoch  1882-60,  from  161^-0  to  l74°-6.  The  measured  distance, 
0"'194,  at  the  epoch  1883-25,  is  evidently  too  small.  I  find  that  the 
stars  were  at  their  minimum  distance,  0"'192,  at  the  epoch  1879*91 ; 
and  in  this  year  Bumham  failed  to  elongate  the  star  with  the  18^ 
inch  refractor  of  the  Dearborn  Observatory,  U.  S.  A. 

After  completing  the  above  calculations,  I  learned  that  the  orbit 
had  been  previously  computed  by  Doubiago.  The  following  are  his 
elements,  which  are  given  for  comparison. 

DouBiAGo's  Elehents  OF  p  Dblphini. 


a 

a 
y 

A 

F 
T 


0"-66. 
163*  34'. 
64'  64' 
364'  36'. 
0-3667. 
2607. 
1882- 19. 
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TTT, — Qir  THB  HlBMOHIC  HUAGOir  OF  A  TBIAlTaLB*      Bj  JOHK 

Caset,  LLD.,  F.B.S. 
[Read,  January  26,  18S6.] 

DxFDnnov  I. — If  ABC  be  any  triangle;  AA\  BB'y  CO  its 
Bymmedian  lines,  piodaced  to  meet  its  circumcircle  in  the  points 
jL'y  Jff^  Cy  the  hexagon,  whose  Tortices  are  the  six  points  Ay  ^,  C7, 
A'i  Bf  C,  possessing  sereral  geometrical  properties,  it  is  convenient 
to  have  a  definite  name  for  it.  I  propose  to  call  it  the  harmonie 
hexagon  of  the  triangle. 


BvFnrrnoH  U. — Two  triangles,  haying  the  same  symmedian  lines, 
are  called  cosymmedians. 

DBrannoK  III.— The  lines  AA',  BF,  CC  are  called  the  eym- 
median  lines  of  the  hexagon, 

Pbopositiov  I. — 2%e  trianglee  ABC,  AB!0  are  eoegmmediane. 

(Fig.  1). 
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Dem. — Since  the  three  lines  AA'y  BB^y  CC  are  concuirenty  the 
six  points  in  which  they  intersect  the  circle  are  in  •  involution. 
Hence  the  anharmonic  ratio  of  the  four  points  B^  Ay  C,  A'  is  equal  to 
th(^  anharmonic  ratio  of  their  four  conjugates  B'y  A\  C\  A  ;  but  since 
^^'  is  a  symmedian  of  the  triangle  ABCy  the  four  points  By  Ay  C,  A! 
form  a  harmonic  system.  Hence  the  four  points  ffy  A\  C,  A  form 
a  harmonic  system.  Therefore  A  A'  is  a  symmedian  of  the  triangle 
J'B'C,  Similarly,  B^y  CC  are  symmedians,  and  therefore  tiie 
triangles  are  cosymmedians. 

Pboposittok  II. — If  two  triangles  he  cosymmedumSy  the  sides  of  em 
are  proportional  to  the  medians  of  the  other, 

Dem, — ^The  angle  B'A'C  is  equal  to  the  sum  of  the  angles  B'A'A, 
AA'C'y  that  is,  equal  to  the  sum  of  B'BAy  ACC;  and  these  angles 
are,  respectively,  equal  to  the  angles  which  the  medians  from  B  and 
C  of  the  triangle  ABC  make  with  BC.  Hence,  U  G  he  the  centroid 
of  ABCy  the  angle  BAC  is  the  supplement  of  BGC;  and  therefore 
the  angles  of  the  triangle  A'B'C*  are  equal  to  the  angles  of  a  tri- 
angle whose  sides  are  the  medians  of  ABC,  Hence  the  proposition 
is  proved. 

Pkopositiok  III. — Zemoine^s  First  Circles  of  two  eosymmedian  tri- 
angles are  identical, 

Dem. — Let  0  be  the  common  circumcentre  of  the  triangles ;  R  its 
radius;  p,  pi,  the  radii  of  their  first  Lemoine  Circles;  then,  by  a 
well-known  property  of  these  circles, 


3p'  =  iP  -  (^^  =  3p.». 


Hence  p  =  pi ;  and  since  the  middle  point  of  OK\b  the  centre  of  each, 
the  circles  are  identical. 

Cor.  1 . — Lemoine* s  Second  Circles  of  two  eosymmedian  triangles  are 
identical. 

For  if  p'y  pi  denote  the  radii  of  their  Lemoine's  second  circles, 
we  have 

p"  =  P*  ~(^'=  P^'''    ^®^^®  P'  =  P^'' 

Cor.  2. — The  Brocard  angles  of  two  eosymmedian  triangles  are  equal. 
For  if  the  Brocard  angles  be  <o.  w\  we  have 

1-3  tan'o)  =  — =-  =  1-3  tan'ai'.    Hence  oi  =  «'. 

XL 

Cor.  3. — The  Brocard  points  of  a  triangle  are  also  the  Brocard 
points  of  its  eosymmedian. 
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Let  O,  (y  be  the  Brocard  points  of  ABC;  then  the  angle  QOK^  a> 
~  o/.    Hence  O  is  a  Brocard  point  of  the  triangle  A'BO, 

Cor,  4. — If  Xy  y,  z;  xf,  y*,  z'  be  the  perpendiculars  let  fall  from 
their  common  symmedian  point  on  the  sides  of  the  two  cosymmediaui 
triangles  ABC,  ABfO; 

,-  X     xf     y     i/     z      z* 

then  -  =  -  =  I  =  ^-  =  -  =  _. 

a     ff     b      h      e.     c 

X  Xt  ___  X       Xt 

For  -  =  2  tan  a>,     -;  «=  2  tan  w'.    Hence  -  =  —. 

a  a*  a      « 

pBOposmoN  lY. — If  the  circumcirele  of  two  coiymmedian  triangUe 
he  inverted  from  any  arbitrary  pointy  the  inverses  of  their  six  vertices 
will  he  the  vertices  of  two  other  cosymmedian  triangles. 

Bern, — Let  the  points  inverse  to  ^,  ^,  C;  A\  B',  C,  respectively, 
be  Aif  Bif  Ci ;  Ai,  Biy  Ci'.  Now  since  the  anharmonic  ratio  of  any 
four  concyclic  points  is  equal  to  the  anharmonic  ratio  of  the  four 
points  inverse  to  them  {Seqttel,  Book  YI.,  Sect,  iv.,  Prop.  8); 
the  fonr  points  Bu  Ai,  Cu  A{  form  a  harmonic  system.  Hence 
Ax  Ax  is  a  symmedian  of  the  triangle  AiBiCi,  and  the  proposition 
is  proved. 

Cor.  1. — ^The  circumcirele  of  two  cosymmedian  triangles  can  be 
inverted,  so  that  the  points  inverse  to  their  vertices  will  be  the 
vertices  of  two  equilateral  triangles. 

For  if  the  inverses  of  A,  B,  C  be  the  vertices  of  an  equilateral 
triangle,  the  inverses  of  A\  B*,  C  will  evidently  be  the  vertices  of 
another ;  but  if  the  centre  of  inversion  be  either  of  the  two  points 
common  to  two  of  the  Apollonian  circles  of  the  triangle  ABC,  it  will 
invert  into  an  equilateral  triangle.     Hence  the  proposition  is  proved. 

Cor.  2.  —  When  two  cosymmedian  triangles  invert  into  two 
equilateral  triangles,  the  harmonic  hexagon  inverts  into  a  regular 
hex  igon. 

Cor.  3. — The  inverse  of  the  angular  points  of  a  harmonic  hexagon 
from  any  arbitrary  point  are  the  angular  points  of  another  harmonic 
hexagon. 

Pboposition  Y. — The  anharmonic  ratio  of  any  four  consecutive  ver^ 
tiees  of  a  harmonic  hexagon  is  constant. 

Bern. — The  anharmonic  ratio  is  equal  to  that  of  four  consecutive 
vertices  of  a  regular  hexagon,  which  is  constant. 

Cor.  1. — ^Any  side  of  a  triangle  is  divided  in  a  given  anharmonic 
ratio  by  the  two  non-corresponding  sides  of  its  cosymmedian. 

For  consider  the  line  AB ;  the  anharmonic  ratio  of  the  four  points 
ALMB  is  equal  to  the  pencil  ( C".  AB'A'B)y  which  is  given,  being 
equal  to  that  of  a  corresponding  pencil  for  a  regular  hexagon. 
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Cor,  2. — ^The  rectangle  contained  by  the  six  sidea  of  two  coeym- 
median  triangles  is  equal  to  27  times  the  continaed  product  of  the 
sides  of  the  harmonic  hexagon. 

Dmn. — ^The  anharmonic  ratio  of  the  four  points  A,  B'y  Cj  A'  is 
equal  to  that  of  corresponding  points  of  a  regular  hexagon.  Hence 
A  C .  B'A*  =  3 .  AB*,  CA' ;  and,  multiplying  these  and  two  other 
corresponding  equations,  the  proposition  is  proTed. 

Cor.  3. — The  continued  product  of  the  three  symmedian  lines  of  a 
harmonic  hexagon  is  equal  to  eight  times  the  continued  product  of 
three  alternate  sides  of  the  hexagon. 

Pboposttiok  YI. — If  the  points  of  intersection  of  the  sides  of  tteo 
eosymmedian  triangles  ABC,  A'B'C  be  denoted  by  Z,  M,  N^  P,  QtB\ 
then  the  Broeard  points  of  the  triangles  are  isogonal  oof^ugaieSj  ttith 
respect  to  the  angles  of  intersection  L,  M,  Ny  P,  Q,  R, 

Bem.—Jom  QA,  ClB",  Q'B,  Q'C.  Now  the  angle  0^^  is  equal 
to  the  angle  QB'C*,  being,  respectively,  the  Brocurd  angles  of  the 
triangles  ABC,  A'B*0,  Hence  the  four  points  ui,  Z,  O,  ^  ore 
concyclic.  Hence  the  angle  OZ^  is  equal  to  QAB',  In  like  man- 
ner, the  angle  0'ZJ5  -  Q'C'B.  But  since  the  angles  BCB',  BAF 
are  equal  and  the  angles  C  CB'  and  ZACl  are  Broeard  angles,  the 
angles  Q'  CB,  ClAB'  are  equal ;  hence  the  angles  Q'ZB  and  B*IXl 
are  equal.     Hence  the  proposition  is  proTed. 

Cor,  1. — The  six  angles  of  intersection  of  the  sides  of  the  triangles 
ABC,  A'B'Cf  at  the  points  Z,  if,  JV,  P,  Q,  R,  are  equal,  respec- 
tively, to  those  subtended  at  either  Broeard  point  by  tiie  six  sides 
of  the  harmonic  hexagon. 

For,  since  the  points  A,  Z,  O,  B  are  concyclic,  the  angle  AZB 
=  AQB'. 

Cor.  2. — The  angle  subtended  at  O  by  the  three  alternate  sides 
PC,  AB*,  CA'  of  the  harmonic  hexagon  are,  respectively,  equal 
to  those  subtended  at  G!  by  the  same  side,  taken  in  the  order 
CA,  BC,  AB ;  and,  similarly,  for  the  other  three  sides. 

Cor.  3. — ^The  feet  of  the  perpendiculars,  let  fall  from  the  points 
Q,  O'  on  the  sides  of  the  two  eosymmedian  triangles  u^^  (7,  A'R(j,  are 
concyclic. 

Cor.  4. — If  R  be  the  radius  of  the  circle  of  Cor.  3,  R  =  R  sin  w. 

Pboposition  YII. — If  in  any  triangle  ABC  a  triangle  similar  to  ii^ 
eosymmedian  be  inscribed,  the  centre  of  similitude  of  the  inscribed  tri- 
angles is  the  symmedian  point  of  the  original  triangle  ABC. 

Bem. — Let  K  be  the  symmedian  point ;  then  the  angle  BKC  in 
equal  to  the  sum  of  the  angles  BAG,  ABK,  KCA\  that  is,  equal 
to  the  sum  of  the  angles  BAC,  BAA,  AAC'-,  or  the  sum  of 
BAC,  B'AO,  Hence  i^Seqml,  Book  III.  Prop.  17)  the  propositon 
is  proved. 
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Pboposttion  VIII. — jy  K  he  the  centre  of  similitude  of  the  triangle 
ABC  (Fig.  2),  and  a  homothetie  triangle  afiy,  the  eircumeirele  of  the 
triangle  a)Sy  mil  meet  the  eymmedian  lines  AA\  BB'y  CC  in  three  new 
points  a'  p*  y,  which  wiU  be  the  vertices  of  a  triangle  homothetie  with  the 
eosymmedian  of  the  triangle  ABC. 


J)em. — Since  K  is  the  homothetie  centre  of  the  triangles  ABC, 
afiy,  it  is  the  centre  of  similitude  of  their  circumcircles.  Hence  the 
lines  KA\  KB\  KC  are  divided  proportionally  in  the  points  a',  )8',  y' ; 
and  therefore  the  triangles  A'B'Cy  a')8'y'  are  homothetie.  Hence  the 
proposition  is  proved. 

Cor.  1. — The  triangles  a)8y,  a'^Sy  are  cosymmedians. 

Cor.  2. — If  the  sides  of  the  triangle  a)8y  produced,  if  necessary, 
meet  those  of  ABC  in  six  points;  and  the  sides  of  a'fi'-/  meet  the 
sides  of  A'B'  C*  in  six  other  points,  the  twelve  points  are  concyclic. 

Dem. — The  first  six  points  lie  on  a  Tucker's  circle  of  the  triangle 
ABC  J  and  the  other  six  on  a  corresponding  Tucker's  circle  of  A'B'C; 
and  the  .proposition  will  he  proved  hy  showing  that  these  circles  are 
identical. 
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Let  aP  meet  AC  m  E\  and  ay  meet  AB  in  F^  and  a"  be  the 
middle  point  of  FE!  \  and  Oy  (/  the  circumcentreB  of  ABC,  afiy, 
J'lirough  a"  draw  a"0"  paraUel  to  AG;  then  O"  wiU  be  the  middle 
point  of  OCf  and  will  be  the  centre  of  the  Tucker's  circle  of  ALBC. 
Now  leti^,  Bf  be  the  circumradii  of  the  tnangles  AB  C,  ofiy;  then  we 
have 

2 

Also,  if  pi  denote  the  radius  of  Lemoine's  second  circle  of  the  tri- 
angle ABCf  we  have 

Pi  :  Fa"  ::£A:  a"A  ::  B:i{B-B');  hence 


Hence  the  square  of  the  radius  of  the  Tucker's  circle  of  the  triangle 
ABC  is  equal  to 


fB-^B'X^       ^fB^B\ 


and  it  can  be  shown  that  the  square  of  the  radius  of  the  correpond- 
ing  Tucker's  circle  of  the  triangle  A'B*C*  is  the  same,  and  they  hare 
the  same  centre.     Hence  they  coincide.  q.e.d. 

Proposition  IX. — If  the  sides  of  the  triangle  apy  meet  the  sides 
of  ABC  in  the  points  B,  Bf  \  E,  E! ;  F,  F\  the  three  triangles 
AFEy  DF*By  UCE  are  directly  similar.  Their  invariable  points 
are  the  centroids  of  these  triangles,  and  their  double  points  are  the  other 
points  of  intersection  of  the  circle  through  the  invariable  points  with  the 
symmedians  of  the  triangle  AB  C, 

For  if  a.  b,  c  be  the  centroids  of  the  triangles  AFE,  LPB,  If  CE\ 
join  aF,  bF,  and  produce  them  to  meet  cf',  and  since  a  is  the  centroid 
of  AFE,  the  angle  KaFi^  the  angle  between  two  medians  of  AFE\ 
but  AFE  IB  similar  to  ABC.  Hence  EaF  is  equal  to  the  angle 
between  two  medians  oi  ABC,  and  therefore  equal  to  an  angle  of  the 
cosymmedian  triangle  A*B*C,  which  is  easily  seen  to  be  A'B'C; 
therefore  EaF  is  equal  to  AfA C  Hence  aF  is  parallel  to  AC 
Similarly  bF  is  paraUel  to  ^C.  Therefore  the  figures  KA  C'B,  Kadb 
ture  homothetic.  Hence  the  point  (f  is  on  the  line  KO ;  and  it  is 
evident  that  the  figures  dFAE,  dF'DB  are  directly  similar.  Hence 
c'  is  a  double  point.  Similarly  ci,  V  are  double  points,  and  it  is  easy 
to  see  that  a,  b,  c  are  the  invariable  points. 

Cor,  1 . — If  we  make  a  corresponding  construction  for  the  triangles 
a')3y ,  A'B  C,  we  shall  find  that  for  the  new  system  of  three  figures 
directly  similar,  a,  b,  c  are  the  double  points ;  and  a',  b\  <f  the  inva- 
riable points.  Hence  the  two  systems  are  so  related,  that  the  double 
points  of  either  system  are  the  invariable  points  of  the  other. 

Cor,  2. — The  triangles  ahc,  a'b'd  are  cosymmedians. 
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PBOPosinoir  X. — If  through  the  gymmedian  paint  of  a  harmonic 
Jkexagon  paraUeh  he  drawn  to  the  tangents  at  its  vertices;  then  taking 
the  points  in  which  each  parallel  meets  the  sides  of  the  hexagon  passing 
through  the  corresponding  vertex,  the  twelve  points  of  intersection  are 
€oneyclic. 


Dem, — ^Let  jS'be  the  symmcdian  point  of  the  triangle  ABC]  then 
BA\  A'C  are  two  sides  of  the  harmonic  hexagon.  Through  K  draw 
-ff'ZT' parallel  to  A'T,  then  ZT'will  be  one  of  the  twelve  points  of  inter- 
section. Draw  KV  parallel  to  AT,  Now  the  angle  A  UK  =  TA'  U 
-  A'AV,  ^Similarly  the  angle  A  VK=  KA'U,  Hence  the  triangles 
AET,  UKA  are  equiangular.  Hence  KU.KV^  AK ,  KA'.  Now 
JTFis  the  radius  of  the  second  Lemoine  circle,  both  for  the  triangle 
ABC  and  its  cosymmedian.  Hence  KU  has  the  same  value  for  each 
of  the  twelve  points  of  intersection,  and  therefore  the  twelve  inter- 
sections are  concyclic. 

DsF. —  We  shall  J  from  its  analogy  to  the  case  of  the  triangle,  call  the 
circle  through  these  twelve  points  LemoineU  second  hexagon  circle. 

Cor.  1. — The  intercepts  which  Lemoine' s  second  hexagon  circle 
make  on  the  sides  of  the  hexagon  are  proportional  to  the  cosines 
of  the  angles  which  these  sides  subtend  in  the  circumcircle.  Hence 
it  may  be  called  the  cosine  circle  of  the  hexagon. 

Cor.  2. — If  the  sides  of  the  harmonic  hexagon  a^S'ya'jSy'  (see  fig., 
Prop,  vm.),  be  produced  to  meet  the  sides  of  AB'CA'BC,  viz.,  each 
side  of  the  former  intersecting  the  two  sides  adjacent  to  the  side 
parallel  to  it  in  the  latter,  the  twelve  points  of  intersection  are 
concyclic. 

ii  R,  Bf  be  the  circumradii  of  the  hexagon  AB'CA'BC, 
apfya'p-/,  audi?"  the  radius  of  the  cosine  circle  of  AB'CA'BC-, 
then  it  may  be  proved,  as  Prop.  vm.  Cor,  2,  that  the  twelve  points  of 
intersection  lie  on  a  circle,  the  square  of  whose  radius  is 
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Cor,  3. — When  the  hexagon  ap^yafpy  reduces  to  a  point,  the 
circle  of  Cor.  2  will  be  called,  from  analogy,  Lemoine's  first  cizde 
of  the  hexagon;  its  radins  squared  is  equal  to 

iP  +  i?"* 


PKOPOsmoH  XI. — The  perp&ndieulare  from  the  eymmedian  point  of 
a  harmonie  hexagon,  on  the  sides  of  the  hexagon^  are  proportional  to  the 
sides. 

Dem. — ^The  perpendiculars  from  JT  on  the  lines  CA,  AB*  (fig.. 
Prop,  vm.),  are  in  the  ratio  of  sin  CAK\  sin  KA&\  that  is,  as 
8in  OAA  :  sin  A'ABf  or  : :  OA' :  A'B*;  but  CA' :  AB  iiCAi  AR, 
Hince  the  points  C,  A\  Ry  A'  form  a  harmonic  system.  Hence  the 
perpendiculars  from  K  on  the  lines  CA,  AB*  are  proportional  to 
these  lines,  &c.     Hence  the  proposition  is  proved. 

DEFnrrrioH  I. — If  0  be  the  circumcentre  of  the  hexagon,  the 
circle  on  OKsa  diameter  is  called  the  Brocard  circle  of  the  hexagon. 

BBFiviTioir  II. — ^If  the  sides  of  the  harmonic  hexagon  be  denoted 
by  a,  &,  Cj  dy  e,  /,  and  the  perpendiculars  from  K  on  three  sides  by 
Xf  y,  f,  u,  V,  to;  then  the  auxiliary  angle  ®  determined  by  any  of  the 
equations  x  -^  a  tan  0,  y  -ib  tan  0,  &c.,  is  called  the  Brocard 
iingle  of  the  hexagon.  :f- 

Cor. — ^The  radius  of  the  cosine  circle  of  the  hexagon  is  [equal 
to  J2  tan  0. 

For,  let  fall  the  perpendicular  JTX  on  A'C  (see  fig.,  Prop,  x.); 
then 

irX^J^U^Bm  U^mLAAC^A'C^2R. 

Hence  

KU^2R^KX^A'C^itaii%; 
therefore 

KU=  jS  tan  0. 

PsoposiTiOH  XII. — The  perpendiculars  from  the  centre  of  the  cireum- 
evrele  on  the  sides  of  a  harmonic  hexagon  meet  its  Brocard  circle  in  six 
points^  which  connect  concurrently  in  two  waysjcith  the  vertices  of  the 
hexagon. 

Bern. — Let  the  points  (Fig.  4)  of  intersection  of  the  perpendicular 
with  the  Brocard  circle  be  Z,  if,  N,  F,  Q,  R.  Join  JTZ,  RIf;  then 
because  the  angle  RL 0  is  right,  RL  is  parallel  to  BA\  Hence  LZ'  is 
equal  to  the  perpendicular  from  JTon  BA,  Similarly,  Ifll'  is  equal  to 
the  perpendicular  from  Ron  A'C.  Hence  (Prop.  xi. )  LL' :  MM* : :  BR 
:  A'M.  Hence  the  triangles  BL'L,  A  MM  are  equiangular ;  there- 
fore  the  angle  BLZ'  is  equal  to  A'MM'.  Hence,  if  the  lines  BL  and 
^'if  intersect  in  Q,  the  four  points  0,  if,  Z,  O  are  coney clic ;  there- 
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fore  O  is  a  point  on  the  Brocard  circle.  Similarly  the  lines  CN,  JB*P^ 
AQj  CR  each  intersect  BL  on  the  Brocard  circle,  and  therefore  each 
passes  through  O.  In  the  same  manner  it  may  he  shown  that  the 
six  lines  A'!*^  CM,  B'N,  AP,  CQ,  BR  are  concurrent,  and  meet  in 
another  point  O'  on  the  Brocard  circle. 

Def. — Qy  O'  are  called  the  Brocard  points ;  and  Z,  M^  N^  P,  Q,  R 
the  inyariahle  points  of  the  hexagon. 


Cor.  1. — Q,  O'  are  isogonal  conjugates  with  respect  to  each  angle 
of  the  harmonic  hexagon  AB^CA'JBC. 

For  the  angles  A'BQ,  CBCk'  are  each  equal  to  the  Brocard  angle 
of  the  hexagon.     Hence,  &c. 

Cor.  2. — ^The  feet  of  the  perpendiculars  from  O,  O'  on  the  sides  of 
the  hexagon  are  concjclic. 

Cor.  3. — If  a»  be  the  Brocard  angle  of  the  triangle  ABC^  and  <S> 
the  Brocard  angle  of  the  hexagon,  tan  0  »  3  tan  «>. 
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2)«».— 2  tan  0  =  LL'  ^  A'B  «  perpendicular  from  -ff^ on  A'B  ^  A'B\ 
and  2  tan  m  »  perpendicular  from  Kon  BC  ^  EC.     Hence 

tan  %     perp.  from  JE"on  A'B       BC 


tan  oi     perp.  from  K on  BC      A'B 

m  A'BK      BC      A'Bf      BC 
^  Bin  CBK  ^  A!B"  B'C  ""  A'B' 

that  is,  equal  to  the  anharmonic  ratio  of  the  four  points  B^  A\  Cy  ^, 
and  therefore  equal  to  the  anharmonic  ratio  of  the  corresponding 
points  in  a  regular  hexagon,  and  therefore  equal  to  3.  Hence 
tan  0  =  3  tan  w. 

Pboposition  XIII. — If  figures  directly  similar  he  deeerihed  on  the 
aides  of  the  harmonic  hexagon^  the  middle  points  of  its  symmedian  Unes 
AA\  BB*,  CO  are  each  a  double  point  for  three  pairs  ofjiyures. 

Bern, — ^Let  A"  he  the  middle  point  of  A  A';  then  it  may  be  proTed, 
as  in  Conies,  page  247,  that  A"  is  the  double  point  of  the  figures  on 
CA,  AB';  and  also  of  the  figures  described  on  BA',  A*C\  and  it 
remains  to  be  proved  that  it  is  a  double  point  of  the  figures  described 
on  BC,  BC.  Join  BA,"  A"C;  CA",  A"B;  then,  since  A"  is  a 
double  point  of  the  figures  CA,  AB*,  we  have  CA"  :  A!' A  : :  A" A 
:  A**B',  Hence  CA* .  A"B  =  A"A^.  Similarly  BA'*  .A"C= A" A*'. 
Hence  BA"  ,A"C=  CA"  .  A'^B;  and  the  angles  BA"C,  BA"C  are 
€qual.  Hence  the  triangles  BA"C\  B*A"C  are  equiangular,  and 
they  are  directly  similar.     Hence  the  proposition  is  proved. 

Cor.  1. — The  four  points  B,  C,  K,  A"  are  concyclic. 

Cor.  2. — If  figures  directly  similar  be  described  on  the  six  sides  of 
the  harmonic  hexagon  ABCA'BC,  the  symmedian  lines  of  the 
harmonic  hexagon,  formed  by  any  six  corresponding  lines,  pass 
respectively  through  the  middle  points  -4",  B\  C*  of  the  symmedian 
lines  of  ABCA'BC. 

Cor.  3. — In  the  same  case,  the  locus  of  the  symmedian  point  of 
the  hexagon,  formed  by  six  corresponding  lines  of  these  figures, 
is  the  Brocard  circle  of  the  original  hexagon. 

Cor.  4. — The  centre  of  similitude  of  any  two  hexagons,  each 
formed  by  six  corresponding  lines  of  figures  directly  similar  described 
on  the  sides  of  ABCA'BC ,  is  a  point  on  its  Brocard  circle. 

Cors.  2,  3,  4  may  be  proved  exactly  as  in  the  corresponding  cases 
for  triangles  (see  Conies,  page  248). 

Cor.  5 — The  six  lines  joining,  respectively,  the  invariable  point-s 
X,  Mf  N,  P,  Qf  B  to  six  corresponding  points  are  concurrent.  Tho 
locus  of  their  point  of  concurrence  is  the  Brocard  circle  ol  ABCA'BC, 
and  they  form  a  pencil  in  involution. 

Proposition  XIV. — The  triangle  formed  by  three  alternate  sider  of 
the  harmonic  hexagon  is  in  perspective  with  ths  triangle  formed  by  the 
three  invariable  points  corresponding  to  the  three  remaining  ftides. 
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Deni. — Let  us  consider  the  triangle  formed  by  the  three  sides 
BC,  AB',  CA\  Let  them  meet  in  the  points  A"\  C'\  B*'\  it  is 
required  to  prove  that  the  triangle  A"'B"'C"  is  in  perspective  with 
the  triangle  iVZG,  formed  by  the  invariable  points  corresponding  to 
the  sides  B^C,  A*B^  CA.  Join  the  points  iV,  Z,  Q,  respectively,  to 
Kf  and  produce  to  meet  the  sides  BC\  AWy  CA\  They  will  meet 
them  in  points  where  the  same  sides  are  intersected  by  Lemoine's  first 
hexagon  circle ;  and  since  Lemoine's  first  circle  and  the  Brocard  circle 
are  concentric^  the  parts  intercepted  by  them  on  the  line  KN  vrill  be 
equal.  Hence  the  lines  A'*N^  A'"K  are  isotomic  conjugates  with 
respect  to  the  angle  A'".  Similarly,  B"'Q,  B"'K  are  isotomic  conju- 
gates with  respect  to  the  angle  ff" ;  and  C'Ly  C"K  with  respect 
to  the  angle  C".  Hence  the  lines  A'"N,  B^"Q,  C"'L  arc  concur- 
rent. Q.E.D. 


NOTE  ADDED  IN  THE  PKESS. 

Since  writing  the  preceding  Paper,  I  have  succeeded  in  showing 
that  the  propositions  contained  in  it  are  capable  of  remarkable  exten- 
sions. I  do  this  by  proving  that  we  can  construct  a  harmonic  polygon 
of  any  number  of  sides  that  is  a  cyclic  polygon,  having  a  point  in  its 
plane  called  its  symmedian  point,  such  that  perpendiculars  from  it  on 
the  sides  of  the.  polygon  are  proportional  to  the  sides.  The  solution 
of  this  problem  is  contained  in  the  following  theorem : — 

Hie  inverses  of  the  angular  points  of  a  regular  polygon  of  any  number 
of  sides  form  the  angular  points  of  a  harmonic  polygon  of  the  same  number 
of  sides, 

Bern. — Let  A,  B,  C,  &c.,  be  the  angular  points  of  the  original 
polygon ;  A\  B*,  C  the  points  diametrically  opposite  to  them.  Now 
invert  from  any  arbitrary  point.  The  circumcircle  of  the  original 
polygon  will  invert  into  a  circle,  and  the  lines  AA\  BB\  (7(7,  &c., 
into  a  coaxal  system,  and  the  radical  axes  of  each  circle  of  this  system 
and  the  inverse  of  the  circumcircle  will  be  a  concurrent  system  of 
lines  {Sequel,  Book  VI.,  Sect,  v..  Prop.  4).  Now  if  the  inverses  of 
the  points  A,  By  C,  &c. ;  A\  B\  (?',  &c.,  be  a,  fi,  y,  &c. ;  a',  p\  y', 
&c. ;  the  concurrent  lines  will  be  aa',  )8)8',  v/,  &c.,  respectively ;  let 
£"  be  their  point  of  intersection.  Now,  smce  e\'idently  the  pionts 
A,  Bf  C,  B'  form  a  harmonic  system,  the  points  a,  P,  y,  )3'  form 
a  harmonic  system.  Hence  the  perpendiculars  from  the  point  £"  in 
PP'  on  the  hues  a^,  py  are  proportional  to  these  lines.  Hence  the 
proposition  is  proved. 

It  is  evident  now  that  the  whole  theory  of  Brocard  cii'cles,  Brocard 
points,  Lemoine  circles,  cosine  circles,  similar  figures,  invariable 
points,  double  points,  &c.,  can  be  extended  to  harmonic  polygons 
of  any  number  of  sides.     The  following  arc  a  few  of  the  numerous 
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additional  propositions  that  can  be  given  in  connexion  with  these 
polygons : — 

1.  If  the  alternate  yertices  1,  3,  5  ...  2n  -  1  of  a  harmonic  poly- 
gon of  2n  sides  be  joined,  the  lines  of  connexion  form  a  harmonic 
polygon  of  n  sides,  and  so  also  do  the  lines  joining  the  remaining 
TerticcB  2,  4,  6  .  .  .  2». 

IJ.  If  n  bo  an  odd  number,  the  three  polygons  of  Ex.  1  are 
cosymmedians. 

3.  If  the  symmedian  lines  AK^  BK,  CKy  &c.,  of  a  harmonic 
polygon  of  an  odd  number  of  sides  be  produced  to  meet  the  circum- 
circle  again  in  the  points  A\  B\  C",  &c.,  the  points  A\  Iff  ^  C\  &c., 
form  the  vertices  of  another  harmonic  polygon ;  and  these  two  poly- 
gons are  cosynunedian,  and  have  the  same  Erocard  angles,  Brocai-d 
points,  Lemoine  circles,  and  cosine  circles,  &c. 

4.  The  four  symmedian  chords  of  a  harmonic  octagon  form  a 
harmonic  pencil. 

5.  The  circles  described  through  the  extremities  of  the  symmedian 
chords  of  a  harmonic  polygon,  and  intersecting  the  circumcircle  ortho- 
gonally, are  coaxal,  and  intersect  each  other  at  equal  angles. 

6.  A  harmonic  polygon  of  any  number  of  sides  can  be  projected 
into  a  regular  polygon  of  the  same  number  of  sides,  and  the  projec- 
tion of  the  symmedian  point  of  the  former  will  be  the  circumcentre  of 
the  latter. 

7.  The  symmedian  point  of  any  harmonic  polygon  is  the  mean 
centre  of  the  feet  of  the  perpendiculars  let  fall  from  it  on  the  sides  of 
the  polygon. 

8.  If  0,,,  Q2i»  be  the  Brocard  angles  of  two  harmonic  polygons  of 
n  sides,  and  2n  sides,  respectively  ;  then 

IT 

tan  ©2„  =  4  cos*  — .  tun  0«. 
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XXXI. — "Norm  oir  Laplacb's  AsALmckL  Teteobt  of  thk  Pxetubba- 

TI0K8  OF  JtTPITEB's  SATXLLim.      Ej  SiB  EoBKBT   8.   BaLL,  LL.D., 

F.R.S. 

[Read,  February  22, 1886.] 

The  mathematical  difficulties  of  that  portion  of  the  MieaniquB  CeUiU 
which  relates  to  the  Perturbations  of  Jupiter's  Satellites  are  well 
known.  Any  aid,  however  slight,  towards  the  elucidation  of  the  obscure 
points  of  Laplace's  analysis  may  therefore  be  worthy  of  the  attention 
of  the  Academy.  The  laborious  Bowditch  has  not  removed  the  diffi- 
culties I  have  felt. 

In  the  present  communication  I  have  rewritten  the  theory  of  the 
perturbations  in  radius  vector  and  longitude  which  are  independent  of 
the  eccentricities  and  the  inclinations.  The  results  are  those  of 
Laplace,  but  the  methods  of  demonstration  have  been  modified. 

I  employ  throughout  the  notation  of  Laplace  as  used  in  vol.  iv.  of 
the  Micanique  CeUsU,  I  commence  with  a  theorem  which  Laplace 
does  not  use,  though  if  he  had  done  so  the  first  part  of  his  theory 
would  have  been  greatly  simplified.  I  find  the  theorem  in  PimU- 
eoulant^  vol.  i.,  p.  611. 

Let  n  be  the  real  mean  motion  of  the  disturbed  satellite. 

a  be  the  mean  distance  which  in  an  undisturbed  orbit  would  cor- 
respond to  the  mean  motion  n. 

0  -f  8a  -fSr  be  the  distance  of  a  satellite  from  the  centre  of  Jupiter, 
the  periodic  terms  being  represented  by  8r. 

F'be  the  portion  of  the  disturbing  function  S  which  does  not  eon- 
tain  periodic  terms. 

Then  the  fundamental  theorem  is,  that 


1      dF 
3      da 


For  we  have  accurately 


d^     IrfV     /I      I   dR 
di^^  r  dt^      f*     r'  dr 
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Subsidtute  for  r  its  equivalent  0  +  &i  +  8r  aad 

l^iiR     dF\^ 
a\da'  day 


l^dR      IdF      IfdR     dF\ 
r  dr      a  da 


whence,  since  (ft «  n*(^), 

dv" 


di" 


-ti« 


Taking  the  square  root 

dv 

dt 


n 


Ba        dF 
0         da 

+  Periodic  Terms. 


9ia     ^dF 
2  a^  2da 

+  Periodic  Terms. 


but  if  n  be  the  real  mean  motion  of  the  diirtiurbed  satelKtey  then 


whence,  finally, 


$  .  n  +  Periodic  Terms ; 
at 


1      dF 
3      da 


Perturhatiant  in  Radius  Vector  which  are  independent  of  the  SeeefUri' 

cities  and  Inclinations. 


We  first  compute 


^\v-m 


(i) 


Omitting  the  inclinations,  we  have 


m' 


^"  r^^^^^     *^^'"(r>-2fT'cos(f>'-f^)  +  0* 


(l  +  3cos(2P'-2f;)) 


-iP-i*)^' 
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Jupiter's  contribution  to  (i). 


2 


If-^ 


„  rd(It)       dS      1  , 

Let  r«a  +  &i  +  8r, 

and  the  expression  becomes,  retaining  only  periodic  terms, 

Sun's  contribution  to  (i). 

With  Laplace's  units  we  hare  /Sf  -r  2^  »  JP;  and,  neglecting  the 
first  term,  which  cannot  contribute, 

-««- JiPH- iiPr* cos  (2P'- 2r), 

r  (^L  -  Jjf»r>-  *Jf«a»  cob(2Z7-  2r). 
TTniting,  we  have 

whence,  retainiag  the  periodic  torms  only,  we  have 


-  2»3P8r  -  p-^JP(f  cog(2P--  3c). 


3C2 
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Each  Satellite's  contribution  to  (i). 


m'r       .  nC 


«  m'  (i-4o  +  Ax  COB  (r  -  r')  +  -4a  cos  (2v  -  2!?')  ). 
First,  consider  the  contribution  of  ^wlA^  to  the  periodic  terms 


dt 


2  [^^=in'^o, 


ii?     ,    ,    dAo 
Retaining  the  periodic  terms,  we  have 


?(»^-^>- 


To  find  the  contribution  of 

mAu  cos  {hv  -  W), 

2f^^-«'j^,^»oo8(*r-*r'), 

dR  dAu 

r  -r-  a  m'a  —      cos  (fe  -  kv'), 
or  da 

Uniting  these  terms,  we  have  for  each  satellite's  contribution  to  (i) 
(retaining  of  course  only  periodic  terms), 


,f  2n      ,         dA\        ,        .^ 

\  wl\ ,Ax  +  a  -5—  1  COB  («?  -  f?') 

\n~v!  da  j       ^         * 

y  2ii      ,         dA\ 
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We  now  substitute  in  the  general  formula 


1  rf»r«     u     „ 

2  de       r^ 


\i^4)^'[w)'''^" 


retaining  only  periodic  terms. 

A  delicate  point  has  here  to  be  carefully  attended  to.     The  left- 
hand  of  the  equation  will  assume  the  form 

d^ 

iVmust  be  very  accurately  determined  to  the  second  order.    It  is 

therefore  necessary  that  the  values  of  Q    in  these   two  terms  be 

1  d^f* 
absolutely  equal.    "We  have  the  term  -  -^,  where  r  =  a  +  &i  +  8r ; 

therefore 

IrfV     d\a'k^Sa)8r 
2  rf^  "         dt^ 

O  is  therefore  (a  -f  8a)  Br.  If  we  had  here  omitted  ia  we  should  have 
altered  JV',  which  depends  upon  8a.  This  is  the  most  critical  point 
in  the  whole  of  this  part  of  the  analysis.  The  shortest  method  is  as 
follows : — 

d^{a^Sa)Br 


+  oa)M'  fjL        .       ^  .  ^ 


2    da^ 


-'-A'-> 


'■2aM^8r 

6n-3if 
"2»-2if 


M^  a*  cos  (2  U^  2v) 


+  S»i'  f ,  -4a  +  a  -T-^ )  cos  (Ar  -  hi/). 


This  may  be  written  in  the  form 


d^{a-^&a)Br 
dt^ 
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+  (a  + 


^H  —  >•  da  J 

To  boItb  this,  assume 

(0  +  &i)Sr  -  P 008  (2 IT^  Sv)  +  ^QU^^  cob  (Iv  «-  b^), 
and  put 

whence,  by  substitution  and  identifying  the  coefficient  of  cos  (2  (T-  2v) 
with  zero, 

fin  —  ''J.l/^ 


whence 


IP  6n  -  3if 


a«- 


jy»-(2if-2n)«  2n-2if     ' 


M 

but  ifAw    and    —^0; 

n 

whence  P  a  -  — r  a*. 

IV 

Identifying  the  coefficient  of  cos  (ib  -  hf)  to  xerO| 

/  2fi  iL4^*)\ 


or 


whence,  finally,  we  have  for  8r  (omitting  &i .  fir), 
8r  =  -a-j-  cos(2i7-2«) 
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+  S«' 


anr 


(fi-fi7-iv« 


(2ii 


fl»»  /  ,  i^w       2n        .,.A       ,,      „  ,^ 


It  only  remainB  to  introduce  the  value  of  &i  into  If. 


whence, 


iF        I  /      *\     1  ^.       1-  ,i4»'J 


This  prooess  appears  to  be  tree  from  the  difficulties  which  beset 
Laplace's  analysb. 

On  the  Perturhatums  in  the  Longitudes  of  Jupiter's  Satellites  whieh  are 
Independent  of  the  Eecentrieities  and  the  Inclinations, 

The  following  approximate  method  seems  to  have  something  to 
recommend  it  as  regards  directness  and  simplicity)  when  contrasted 
with  the  elaborate  f  onnul»  of  Laplace : — 


We  have 


if  t^\       ^ 
dt\   dt)"""  do' 
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Integrating,  '^  ^  *  ^"  f  "S  *' 

dt"  f^"  f»]  dn 
Assomo  r  s  a  +  &i  +  Sr, 


dt 


2-~      if— ift 
•^    a      tf*J  <fc     * 

Since  the  last  line  contains  only  periodic  terms^ 


whence,  yery  nearly, 


dt  a      a'J  OP 
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Integrating,  r^j^^H-X  —  dt, 

Assome  r  a  0  +  &i  +  &r, 

dt      (^\         a) 

-2-~      if— «ft 
€^    a      tf*J  <fo     * 

Since  the  last  line  contains  only  periodic  terms^ 


whence,  yeiy  nearly, 


do  «    8r      1  {dR  ^^ 

at  a      a^J  do 
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XXXII. — FtTBTHER    KeFORT    ON    THX   FlOBA.    OF    SoTTTHSRir    DoiTSGAL. 

By  Henrt  Ghichbsteb  Habt,  B.  A. 

[Bead,  Febmary  22,  1886.] 

My  explorations  of  1885  were  chiefly  in  south-west  Donegal.  The 
new  ground  I  examined  was  that  of  the  Boylagh  barony,  and  from 
head-quarters  at  Qlenties  and  Ardara.  I  also  examined  the  lime- 
stone country*  south  of  Brown  Hall  ipore  carefully.  My  list  of  addi- 
tions will  show  that  it  merited  this  attention.  The  most  interesting 
piece  of  work  was  the  finding  a  new  site  for  several  of  our  rarest 
alpine  plants  at  Alt  Mountain,  south  of  Ardara.  Saxifraga  aiioidet, 
Thalictrum  a^inum,  SatMsurea  alpina,  and  the  parsley  fern  ( Crypto- 
gramme  cr%9pa\  the  last  not  before  known  in  Donegal,  grow  here.  I 
paid  special  attention  to  the  pond-weeds,  in  which  Donegal  is  rich,  and 
I  was  rewarded  by  finding  P.  pralongtUy  P,  gramineus,  and  P.  niUnt, 
all  rarities  in  Ireland,  and  desiderata  in  Donegal.  A  more  unex- 
pected ^*  find  "  was  that  of  Atropa  belladonna,  looking  as  native  as  the 
most  captious  critic  could  desire ;  but,  alas !  forbidden  by  the  iron  laws 
of  Qeographical  Distribution  to  be  considered  so.  I  visited  Bathlin, 
O'Beime's  Island,  the  extreme  west  of  the  county,  and  numbered  up 
about  eighty-five  species,  none  of  which  are  in  the  least  degree  inte- 
resting. IVifolium  medium  and  Beta  maritima  may,  perhaps,  be  men- 
tioned. This  islet  is  storm-swept,  and  utterly  devoid  of  shelter,  being 
about  two  or  three  miles  round,  and  about  the  same  distance  from  the 
"  Country,"  as  the  Tory  Islanders  call  Ireland.  We  found  storm- 
petrels'  nests  on  the  island,  and  two  contained  addled  eggs  and  young 
birds.  The  parents  had  been  feeding  the  latter  on  limpets  and  beetles. 
Mr.  Arthur  Brooke,  who  accompanied  me  on  several  of  my  expeditions, 
has  obtained  in  the  neighbourhood  of  Ardara  dunlins'  eggs,  and  at 
Lough  Eske  those  of  the  merganser.  He  informed  me,  also,  of  Mr. 
Hcardman's  having  taken  the  eggs  of  the  red-throated  diver  on  the  Dun- 
glow  Lakes.  Teal  also  breed  there  frequently.  To  my  friend,  Arthur 
Brooke,  and  other  gentlemen  whose  courtesy  and  hospitality  were  of 


*  The  following  species  may  be  mentioned  as  characteristic  of  the  Umestone  coun- 
try mentioned  above : — Sesleria  cnnilea,  Juniperus  communis,  Antennaria  dioica, 
Campanula  rotundifolia,  Hieracium  iricum,  Corylus  ayellana,  Bubus  HaTatiliB,  Hy- 
pericum perforatum,  Hex  aquifolium,  Solidago  virga-aurea,  Thymns  serpyllum, 
Kuonymus  europsus,  Melampynim  pratense,  Prunus  communis,  Sanicula  europsa, 
Agrimonia  eupatorium,  Juncus  obtusifolius.  It  is  worthy  of  notice  that  the  prevail- 
ing belief  that  Rhododendrons  and  Azaleas  will  not  grow  on  limestone  does  not  hold 
good  in  Donegal.  At  Brown  Hall,  Lough  £sko,  Ardnamona,  and  elsewhere,  the 
ordinary  out-door  species  thrive  to  perfection  on  limestone. 


Hart — On  (he  Flora  of  Southern  Donegal.  569 

the  utmost  assistance,  and  rendered  my  labours  pleasurable,  I  am  fain 
to  acknowledge  my  sense  of  indebtedness.  The  many  records  from 
ClifE  and  Erown  Kail  will  show  that  my  sojourn  there  was  of  much 
benefit  to  the  object  in  view. 

Another  advantage  I  had  in  the  season,  which  was  unusually  pro- 
pitious for  out-door  pursuits,  was  the  long  period  of  dry  weather,  ren- 
dering the  banks  of  lake  and  river  easier  of  exploration  than  they  have 
been  for  many  years.  In  the  Erne  (though  this  was  partially  due  to 
the  drainage  works)  the  life  of  the  banks  and  edges  of  the  river  was  ex- 
posed in  a  most  interesting  way.  Multitudes  of  river  cray-fish  {Astacus 
flwriatUiti)  were  crawling  about  in  the  sUme,  and  thoughts  of  bisque  soup, 
and  yet  another  new  Irish  industry  presented  themselves  to  my  mind. 
Another  result  of  the  heat,  I  presume,  was  the  multitude  of  wasps ;  and 
my  friend,  Mr.  A.  Wallace,  of  Ardnamona,  noted  an  interesting  fact 
in  connexion  with  these  insects.  He  found  their  nests  in  several  in- 
stances had  been  visited  and  pilfered  by  badgers.  There  was  no 
doubt  on  the  subject,  their  tracks  and  hairs  al^ording  plentiful  evi- 
dence.  I  find  this  observation  given  doubtfully  in  Bell.  It  is  another 
argument  in  favour  of  a  harmless,  nay,  useful  animal,  needlessly  perse- 
cuted. It  is  curious  to  find  the  old  belief  in  two  sorts  of  badgers,  the 
''  pig  '^  and  the  '^  dog,"  still  aUve  in  Donegal ;  and  still  stranger  to 
leam  that  in  some  parts  the  country  folks  still  believe  in  his  having 
the  legs  on  one  side  shorter  than  the  other,  to  enable  him  to  travel 
comfortably  on  a  hill-side.  Is  it  true  or  not,  as  often  stated  by  the 
country  people,  that  the  badger  is  very  destructive  to  eggs  of  all 
sorts? 

I  have  the  pleasure  of  thanking  Mr.  Arthur  Bennett  and  Mr.  James 
Backhouse  for  examining  series  of  plants  in  their  special  lines ;  and  my 
friend,  Mr.  A.  G.  More,  has  as  usual  gone  over  my  specimens  and  given 
his  valuable  opinions  thereon. 

In  conclusion,  I  may  mention  my  Donegal  total  is  now  well  over 
seven  hundred  species,  and  exceeds  that  of  Mr.  AUin's,  of  Cork,  which 
is  the  only  county  in  Ireland  as  yet  made  the  subject  of  a  special 
Flora.     This  is  a  very  suggestive  and  interesting  result. 


LIST    OF    SPECIES. 

ThdUdrtim  minus ^  Linn.,  ydjc.flexuonmi.  Broken  limestone  ground 
near  Brown  Hall,  Donegal,  where  it  was  shown  to  me  by  Major 
Hamilton.  On  examination  I  found  it  occurred  in  considerable 
quantity  and  in  several  detached  localities.  An  addition  to  the 
Flora  of  Donegal. 

Hidlictrum  alptnum,  Linn.  At  1400  feet,  looking  north  on  Alt 
Mountain,  about  four  miles  south  of  Ardara. 
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[Banfmculw  Unpua,  Linn.  Mr.  ABingham^  has  leoorded  this  species 
from  near  Ballyshannon,  south  side  of  the  riyer,  below  the  bridge. 
I  have  searohed  the  place  oarefolly.  It  is  not  a  likely  locality, 
and  I  fear  there  is  an  error.] 

{JUmtmeulus  auricemuif  Linn.  Mr.  Allingham  informs  me  that  he 
has  found  this  species  in  woods  near  Ballyshannon ;  he  thinks  at 
Laputa.] 

jB.  dr&uetii.  Eiltooris  Lake,  near  Aidara.  Identified  by  Mr.  Aithnr 
Bennett.    On  mud. 

AguiUffia  vulgaris^  Linn.  Limestone  thickets,  about  half  a  mile 
south  of  Patterson's  Lake,  in  the  townland  of  Carrigahoraa, 
between  CQiff  and  Brown  Hall,  and  again  nearer  Brown  Hsll; 
in  a  wild  country  quite  remoyed  from  cultivation.  An  addition 
to  the  Flora  of  Donegal. 

P€pm»r  iMumy  linn.  Fields  near  Belleek,  on  the  way  to  Bally- 
shannon, Tery  sparingly.    Near  Bundoran. 

^Chelidontum  mqfus,  Linn.  Umey,  on  the  Donegal  side  of  the  Finn 
by  the  roadside.    Yery  local,  and  not  native  in  Donegal. 

Barharea  vfUgarie,  R.  Br.,  var.  P  areuaia,  Keichb.  Banks  of  the  Erne, 
by  the  ruined  mill  about  a  mile  below  Cliff. 

ArahU  htnuta,  Linn.  Sand-hills,  north-west  of  Ardara.  Mr.  AlHng- 
ham  records  A,  eUiata  from  ''  rock,  north  side  of  estuary,  Bally- 
shanncm."  A,  Mrsuta  is  not  unfrequent  in  the  limestone  district 
of  South  Donegal. 

Sinqpii  Ma^  Linn.    Fields  abpyo  Moynalt,  near  Laghy,  Donegal. 

Viola  eanina,  Linn.    By  the  Termon  river  above  Fettigo. 

Drt^  ineana,  Linn.  Sand-hills  south  side  of  Boylagh  Bay,  and  on 
the  hill  of  the  '*  standing  stone  "  in  the  sand-hills  north-west  of 
Ardara.  This  is  the  second  Donegal  locality.  I  had  found  the 
plant  previously  near  Buncrana. 

Reseda  luUela^  Linn.  Wash-pool,  near  the  flax  dam,  Ballyshannon. — 
Allingham. 

Drosera  intermedia,  Ha3rne,  and  D.  angliea,  Huds.  CliS  bogs,  near 
Belleek. 

Saponaria  offieinaliSy  Linn.  By  the  railway  between  Belleek  and 
Ballyshannon  near  the  bridge  at  "Eowan  Tree  Hill.^  The 
only  Donegal  locality  which  I  am  acquainted  with. 

^  Mr.  Allingham  is  author  of  a  very  interesting  Kutoiy  of  Ballvshaimon,  to 
which  he  has  ap^nded  a  hotanical  notice  of  that  part  of  Donegal,  dis  name  will 
appear  sereral  times  in  this  report.  Following  my  oustcmi,  I  have  enclosed  in 
brackets  those  species  I  hare  not  seen  myself. 
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Z^ehn$9  giihofOy  Linn.    Moynalt  and  Laghy. 

Ifehnts  diuma  Sibth.  By  EiltoriB  Lake,  and  elsewhere  on  Boylagh 
promontory. 

Sagina  apetala^  Linn.    "Walls  at  Killybegs. 

Oerantum  ionguineum^  Linn.  Limestone  blufPs,  near  Ballysbannon, 
across  the  £me.  This,  the  second  locality  in  the  county,  was 
made  known  to  me  by  Mr.  Allingham. 

S.  dmeetumy  Linn.  By  the  Termon  river  and  elsewhere ;  sparingly 
distributed. 

Q.  luetdum^  Linn.  With  the  last,  and  in  sereral  places  in  the  lime- 
stone coimtry  from  Brown  Hall  to  Carrigahoma.  G,  phmum^  L., 
is  established  near  Templecam. — Miss  Young. 

Bsdiola  miUegrana^  Linn.  Coast  between  Slieve-a-Toory  and  Magh- 
eragh. 

[Erodium  moschaium,  Linn.     In  the  rabbit  warren,  south  side  of  the 
liver,  near  Ballyshannon. — fi.  Allingham.] 

JSuongmui  ewopauSf  Linn.  A  variety  with  very  narrow,  almost  linear 
leaves,  occurs  by  the  Erne,  a  little  below  Clif^.  It  does  not  diifer 
in  other  respects  from  the  type  which  is  very  frequent  on  the 
limecftone. 

[^Shamnui  eaiharticm,  Lion.    I  regret  to  say  the  locality  given  for 
this  species  in  my  last  Report  is  outside  tiie  county  boundary.] 

Ulex  europaus,  Linn.  About  Moynalt  and  Laghy,  frequent;  and 
native  in  the  hills  east  from  Ballintra,  &c. 

iMflitotfis  alba,  "Willd.    Introduced,  and  perhaps  established  amongst 
sown  grasses  near  Oreencastle,  Lmishowen.-^W.  E.  Hart] 

Ononii  arvensti,  Linn.  My  cousin,  W.  E.  Hart,  of  Kilderry,  has  sent 
me  specimens  of  the  plant  from  Innishowen.  The  station  is  along 
the  roadside  between  Fahan  and  Buncrana.  As  far  as  I  am  aware, 
this  is  an  addition  to  the  Elora  of  the  county.  Like  (Ekanthe 
pMlandrium^  JVa$turtium  amphihium,  and  one  or  two  others,  this 
species  has  been  accredited  with  '^  11 "  in  the  Cybeh  Mihemiea 
without  any  given  evidence  on  the  subject. 

{^IH/ohum  arvensBf  Linn.      Old   pasture-land   at  Woodtown  (?). — 
Allingham.] 


ia  eupatorium,  Linn.      By  the  Erne  and  Termon  rivers  ; 
north  coast  of  Boylagh  promontory,  near  Lough  Keel  Island. 

PrunuB  padus,  Linn.     Termon  river,  above  Pettigo ;  river  between 
Ardara  and  Glenties. 
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Rubus  saxatilis,  Linn.  Abundant  and  cbaracteriBtic  on  the  limestone 
country  south  of  Brown  Hall. 

Rosa  arvensisy  Linn.  Roadside,  near  Termon;  M'Grath's  Castle, 
below  Fettigo ;  and  by  the  Termon  river  above  Pettigo. 

Pyrus  aria,  Sm.  Near  Brown  Hall,  in  several  places.  A  hybrid 
between  this  species  and  P,  aucuparia  was  observed  near  Brown 
Hall,  and  on  the  Finn,  near  Cloghaun.  I  believe  it  is  a  cultivated 
form. 

Myriophyllum  spieatumf  Linn.  Swampy  place  near  the  sea  on  the 
north  shore  of  Boylagh  promontory,  north  of  Cloonea  Lake. 

Saxifraya  stellaris,  Linn.  Mountains  about  Ardara  and  Slieve-a- 
Toory. 

8,  aiwideSf  Linn.  Alt  Mountain,  near  Ardara,  abundant,  from  1400 
to  650  feet.  This  is  the  second  locality  in  county  Donegal.  Mr. 
Arthur  Brooke,  of  Killybegs,  who  helped  me  much  in  the  explo- 
ration of  this  mountain,  was  the  first  to  find  this  saxifrage. 

8,  oppositifolia,  Linn.  Steep  banks  close  to  sea  level  on  the  coast 
between  81ieve-a-Toory  and  Magheragh,  forming  the  sward  in 
some  places. 

8.  tridaetylites,  Linn.  Limestone  ledges  by  the  Erne,  below  cliff  on 
the  opposite  bank.  This  species,  which  is  not  rare  on  the  larger 
sand-hill  districts  by  the  coast  in  Donegal,  seems  seldom  to  occur 
inland.  In  the  south  and  midland  counties  it  frequently  appears 
inland  on  old  walls,  &c.,  but  not  on  the  coast,  as  far  as  I  have 
observed. 

[^Sempervivum  ieetorum,  Linn.  Frequent  in  the  district  on  cottages, 
where  it  is  planted  both  for  the  luck  it  confers,  and  for  its  medi- 
cinal properties.] 

8edum  rhodiola,  D.  C.  Slieve-a-Toory ;  Ardara  Mountains,  &c. ; 
grassy  pastures  at  Dimmore  Head,  Ardara. 

Helosciadium  nodiflorum,  Eoch.  Croaghlinn  Lake,  near  Killybegs; 
shore  at  Wardtown,  near  Ballyshannon. 

8anicuia  europtsa,  Linn.  This  frequent  species  is  very  highly  thought 
of  as  a  cure  for  consumption.  It  is  sold  under  the  name  of 
**Sinicle"  for  this  purpose  in  the  town  of  Donegal  and  else- 
where in  Ulster. 

(Ethusa  cynapium,  Linn.     About  Ballyshannon. 

Torilis  nodosa^  Ooert.  Appeared  very  sparingly  as  an  introduced 
weed  at  Greencastle,  Innishowen.  A  specimen  was  sent  me  by 
W.  E.  Hart. 

Seandix  pectm-vensriSf  Linn.    Corn-fields  near  Ballyshannon. 
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*Samhu€U3  ehuluSf  Linn.  Eoadside  near  Donegal,  on  the  way  to  Longh 
Eske ;  at  Brown  Hall ;  waste  ground  by  a  farm-house  south  of  the 
Erne  in  the  southern  corner  of  the  county. 

Galium  horeale,  linn.  Broken  limestone  ground,  opposite  Bally- 
shannon,  on  the  south  side  of  the  river  in  the  townland  of 
Carrickbeg. 

Valeriana  officinalis,  L.,  var.  samhueifolia.  On  limestone  shingle  by 
the  Erne,  below  the  bridge  at  Belleek. 

Knautia  arvensis,  Coult.  Fields  on  the  east  side  of  the  Donegal  road, 
about  two  nules  from  Ballyshannon.     Very  rare  in  Donegal. 

[Lcnictra  xylosteumy  Linn.  Has  been  known  to  grow  in  the  woods  at 
Brown  Hall  for  a  century,  and  there  is  no  tradition  of  its  having 
ever  been  introduced;  but  I  presume  this  must  have  been  the 
case.] 

Onaphalium  sylvatieum,  Linn.  Pettigo ;  between  Lough  Finn  and 
Glenties. 

Filago  germanica,  Linn.     Sand-hills  at  Magheragh. 

Anthemis  nohilis,  Linn.  By  the  Erne,  right  bank  below  clifp ;  by  the 
stream  a  little  above  Sillybegs. 

[Matricaria  parthsniutn,  Linn.  Abundantly  established  on  the  bridge 
at  Belleek.] 

Satusurea  alpina,  D.  C.     Alt  Mountain,  near  Ardara,  at  1350  to 
-  1400  feet. 

Centaurea  cyanus^  Linn.  About  Moynalt  and  Brown  Hall,  Laghy 
and  Ballintra. 

XCarduus  criipm,  Linn.  By  the  Erne  below  the  BeUeek  bridge, 
amongst  waste  heaps. 

Mieracium  argenteum,  Fr.  Moynalt,  near  Laghy,  in  a  river  glen. 
Determined  by  Mr.  James  Backhouse. 

J7".  gothicum,  var.  By  the  Moumebeg  river,  at  the  boundary  of  the 
county  south  of  Stranorlar.  This  is  the  same  variety  as  that  from 
Carrick  river,  which  Mr.. Backhouse  considers  "like  JET.  norve- 
gicum,  Fr.,''  and  with  "  heads  far  too  numerous  ior  gothieum.*^ 

S,  gothicum,  var.  laiifoUum,  Kiltooris  Lake ;  river  at  Ardara  and 
Glenties. 

ff^.  iricum,  Fr.  By  the  Erne,  on  limestone  near  Ballyshannon.  This 
form  is  altogether  inseparable  from  Backhouse's  p  cerinthoides,  the 
lowland  form  of  anglieum.  Specimens  from  the  same  locality  have 
received  either  name  on  different  occasions.  It  is  the  only  hawk- 
weed  I  have  met  growing  on  bare,  pure  limestone  rock.  St* 
John's  Point. 

M.  anglioum,  'St.    Ardara. 
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S,  unU^ellatum,  Linn.  Biver  banks  at  Aidara  and  Glenties ;  Monme- 
beg  river.  This  is  the  latest  flowering  plant  to  bloom  in  Donegal ; 
it  is  not  in  full  blow  till  about  the  middle  of  September. 

JT*.  pallidum,  Fr.  Aghla  Mountain,  between  the  summit  and  Glen- 
tiesy  at  about  1600  feet,  on  exposed  rocky  bluffs.  Determined  by 
Mr.  James  Backhouse. 

M,  erooatum,  Fr.  By  the  Moumebeg  river  south  from  Stranorlar. 
This  locality  extends  across  the  river  to  Tyrone  in  District  10. 
IT,  orocatum  is  an  unmistakeable  form. 

Arctostaphylos  uva-urH,  Spr.  Abundant  on  Slieve-a-Tooey  on  the 
seaward  side. 

Vaccinium  vitis-idcM,  Linn.  Aghla  Mountain,  above  Lough  Fimi, 
near  Glenties. 

Canvolvultts  arvemis,  Linn.  Railway  banks  between  Ballyshamion 
and  Bundoran. 

[(7.  8oldanellat  Linn.  Mr.  Allingham  reports  this  species  from  the 
shore  at  Wardtown,  Ballyshannon.  I  could  not  find  it.] 
Cuseuta  epilinum,  With.  Sparingly  on  flax  in  a  field  by  the  lower 
river  into  Laghy,  about  two  miles  above  the  village.  This  species 
is  reported  to  be  a  "  troublesome  weed  in  the  flax"  by  old  writers. 
I  have  looked  into  flax-flelds  almost  annually  for  it  for  a  number 
of  years  in  northern  Donegal,  where  flax  is  much  grown;  bat 
until  last  season  (1885)  I  never  gathered  it  in  Ireland.  Perhaps 
of  late  years  a  purer  seed  is  imported. 

Zycopeis  arvensu,  Linn.  Fields  on  sandy  ground  in  the  Boylagh  pro- 
montory near  Ardara,  very  sparingly. 

Zithospermum  arvense,  Linn.  Hallway  banks  between  Ballyshannon 
and  Bundoran ;  by  the  shore  at  Wardtown,  near  Ballyshannon. 
^Symphytum  officinale,  Linn.  By  the  Termon  river,  above  Pettigo. 
Solanum  dulcamara,  Linn.  This  species  is  native  in  limestone  thickets 
by  the  Erne,  opposite  cliff,  and  lower  down ;  by  roadsides,  in  old 
hedges  on  the  Ballyshannon  road  near  Donegal,  and  by  the  upper 
river  below  Laghy.  [^Antirrhintm  mqftu,  Linn.  Established  many 
years  on  old  walls  at  White  House,  Killybegs.] 

*Atropa  belladonna,  Linn.  The  discovery  of  this  species  in  a  remote, 
rigorously  wild-looking  locality,  was  a  great  surprise.  It  grows 
abundantly  on  an  exposed,  low,  limestone  rocky  place  above  tide- 
mark  on  the  south  side  of  Gweebarra  Bay,  east  of  Innishkeel 
Island.  The  ground  above  is  wild,  unbroken,  sheep  pasture,  and 
there  is  no  sign  of  cultivation  in  the  neighbourhood.  A  small 
cabin,  about  half  a  mile  away,  is  the  nearest  habitation.  The 
geographical  range  of  this  species  alone  precludes  us  from  accept- 
ing it  a&  a  native.  It  is  very  rarely  found  in  Ireland,  only  in 
two.  or  three  localities,  and  those  always  at  ruins  or  near  houses. 
Mr.  Arthur  Brooke,  who  was  with  me  at  the  time,  helped  me  to 
search  for  any  remains  of  ancient  habitation  or  cultivationi  but 
we  saw  none. 
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Serophuhria  aquatiea,  Linn.  Boadside  from  Pettigo  to  Lough  Derg, 
about  a  mile  and  a-half  from  Pettigo.    Local  in  Donegal. 

Veronica  montana,  Linn.  Thickets  on  the  island  immediately  below 
CM  House  by  the  Erne ;  Brown  Hall.  Very  local,  and  perhaps 
conjQned  to  south-west  of  the  county  in  Donegal. 

Lyeopus  euraponu^  Linn.  Croaghlinn  Lake,  near  Killybegs,  and  Broo- 
kagh  Lake.     Very  rare  in  Donegal. 

"l  Origanum  vtdffare,  Linn.  By  a  ruined  mill  on  the  right  bank  of  the 
Erne  about  a  mile  below  Cliff ;  on  an  old  wall  at  Brown  Hall. 
An  addition  to  the  Flora  of  the  county. 

Calamintha  officinalis^  Moench.  Plentiful  at  a  limestone  quarry  close 
to  Abbey  Assaroe,  near  Ballyshannon.  This  addition  to  the  Flora 
of  the  county  is  due  to  Mr.  Allingham.  The  record  opposite  * '  1 1 " 
under  this  species  in  the  Cyhele  Sibemica  belongs  to  (7.  clino^ 
podium, 

XVerhena  officinaliSf  Linn.  I  have  already  reported  this  species  on 
Miss  Young's  authority.  Last  year  I  visited  the  place  and  found 
a  compact  little  colony  of  this  species  by  the  road-side  close  to 
Termon  M'Grath's  Castle.  It  is  very  rare — one  other  locality  (?) — 
in  Ulster. 

Chenopodium  bonus  henrieus,  Linn.     Killybegs. 

Polygonum  raii,  Bab.  Coast  of  Boylagh  promontory,  north-west  of 
Ardara,  in  several  places. 

[^Fagopffrum  esculentum,  Linn.  Li  a  field  with  vetches,  Moynalt,  near 
Laghy.] 

CalMriehe  autumnaUSf  Linn.  Cloonea  Lake,  near  the  coast,  north- 
west from  Ardara. 

Euphorbia  exigua,  Linn.  By  a  ditch  near  Oreencastle,  sparingly,  and 
probably  accidentally  introduced. — W.  E.  Hart. 

*Eumulu9  luptduBf  Linn.  Near  Carrick,  below  the  bridge  over  the 
Aughra  river ;  quite  at  home  in  a  native-looking  situation. 

UJmu9  montana,  With.  Apparently  native  about  Brown  Hall,  and 
in  the  limestone  glens  of  Mo3malt,  near  Laghy. 

^Salix  fragilis,  Linn.  By  the  Termon  river  above  Pettigo ;  by  a 
sixudl  stream  above  Carrowkeel  in  Fanet. 

S,  pmtandra,  Linn.  Near  Pettigo,  by  the  Termon,  I  saw  a  tree 
30  feet  high,  with  a  stem  15  inches  in  diameter. 

S.  herbacea,  Linn.  Slieve-a-Tooey ;  Alt  Mountain,  near  Ardara; 
Aghla  Mountain,  at  Finnstown. 

3D2 
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Orchis  pyramidalis,  Linn.  Sand-hills  north-west  of  Aidaray  and 
between  Magheragh  and  SlieT6-a-Tooey ;  sand-hills  at  Greencastle, 
Innishowen — W.  E.  Hart ;  meadows  by  the  river  a  little  below 
Cliff. 

Mabenaria  aJhida^  E.  Br.  Cliff,  near  the  river  below  the  house ;  on 
slopes  of  hill  crossing  from  Templecam  to  BaUyshannon-road. — 
Miss  Young. 

Listera  cordata,  R.  Br.     Slieve-a-Tooey. 

Epipaetis  palustris,  Linn.  Wet,  sandy  ground  near  a  shallow  lake 
below  the  **  Standing  Stone"  in  Boylagh,  north-west  of  Ardara. 

Nsottia  nidus  avis.  Bach.  Brown  Hall,  where  my  attention  was 
called  to  it  by  Major  Hamilton.  The  second  locality  in  the 
county. 

*Iris  fatidmima^  Linn.     Abundantly  established  near  the  house  at 
Brown  Hall. 

JErioeavhn  ssptangulare,  With.  Eiltooris  Lough,  near  Ardara,  in  the 
barony  of  Boylagh.  This  locality  extends  line  marking  range  in 
Cyhele  Sthsmiea  map  to  the  southward. 

Juncus  ohtusijlorus,  Ehr.  By  a  small  pond  in  limestone  rocky  ground 
near  Ballyshannon,  on  the  south  side  of  the  river  Erne ;  lakes  on 
limestone  between  Brown  Hall  and  Cliff. 

Zusitda  pilosa,  Willd.     Woods  at  Cliff. 

Sparganum  simplex^  Huds.  Cloonea  Lake,  by  the  coast  north-west 
of  Ardara.  The  ''floating  state,  often  named  8,  ajinis"  (W.  H. 
Beeby),  occurred  in  the  river  between  Ardara  and  Glenties. 
These  have  been  submitted  to  Mr.  Arthur  Bennett. 

8.  natanSf  Linn,  var.  alpinum.  Lakes  on  Aghla,  above  Pinntown, 
at  1800  feet.  Named  by  Mr.  W.  H.  Beeby.  A  common  moxm- 
tain  form  in  north  and  west. 

8,  minimum^  Eries.  Eiltooris  Lake,  near  Ardara,  and  Brockagh 
Lake,  Killybegs. 

FotamogeUm  heUrophyllus^  Schreb.  Eiltooris  Lake,  near  Ardara. — 
A.  Bennett. 

P,  pralanguSf  Wulf .  At  the  southern  end  of  Lough  Finn  on  the 
south  margin  of  the  lake,  plentiful.  This  species  has  been  deter- 
mined by  Mr.  Arthur  Bennett.  It  is  a  very  rare  plant  in  Ireland, 
but  has  been  found  in  Mayo  and  in  the  north-east,  so  was  to  bo 
expected  in  Donegal. 
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P.  nitens,  Web.,  var.  P.  intermediw^  Tis.  (?^.  In  a  still  part  of  the 
Erne  river,  a  little  below  ClifE,  by  the  nght  bank.  Mr.  Bennett 
writes: — '^  A  form  closely  approaching  Swedish  species,  named 
by  Dr.  Tiselius  P,  tntermeditu,  Tis.  (ad  niteni).  There  being  no 
fruit,  I  cannot  confidently  say  whether  heterophylluB  {forma)  (?), 
or  n%ten»  {forma)  (?)."  P.  nitens,  Web.,  to  which  we  may,  I 
think,  safely  refer  the  Enie  plant,  is  an  addition  to  the  Flora  of 
Donegal. 

P.  gramineuSf  Linn.  (P.  obtwtfoliuSy  Mert.  and  Eoch.)  In  a  deep 
dyke  at  the  narrow  end  of  St.  Catherine's  Lake,  south  of  Killy- 
begs.  It  is  abundant  here,  but  could  hardly  be  reached  except 
during  a  dry  season.  This  species  is  recorded  in  the  Cyhele 
Sihemica — '*  Lakes  in  Fanet,  Donegal."  There  is  no  lake  in 
Fanet  I  have  not  frequently  examined,  and  I  have  never  been 
able  to  find  this  conspicuous  species  till  now.  It  must  be  very 
local,  indeed,  in  Ireland.    Determined  by  Mr  A.  Bennett. 

P.  erisjnUf  Linn.  Kiltooris  Lake,  near  Ardara. — A.  B., — ^a  young 
state,  not  easily  recognizable ;  in  the  Erne  river. 

Cladfum  marueus,  E.  Brown.  In  lakes,  near  ClifP,  Belleek ;  Sheskin- 
more,  and  other  lakes,  amongst  the  sand-hills  north-west  of 
Ardara. 

Seirpus  pauciJlortUf  Lightf.  Damp  places  in  sand-hills  north-west 
of  Ardara;  by  a  small  pond  on  the  limestone  opposite  Bally- 
shannon,  south  side  of  river ;  left  bank  of  Erne,  a  little  above 
Ballyshannon. 

8,  tabemcemontant,  Om.     Kiltooris  Lake,  near  Ardara. 

8.  eylvatictu,  Linn.  Termon  river,  above  Fettigo,  sparingly,  near 
the  town ;  abundant  near  the  source  of  the  stream  at  the  edge 
of  the  county.  The  only  locality  in  Donegal  except  that  of  the 
Finn,  given  in  the  Cyhele,  which  I,  however,  failed  to  verify. 

Blyemue  rufus,  Fanz.  Kiltooris  Lake,  Boylagh  promontory,  near 
Ardara. 

Eriophorum  latifolium,  Hoppe.  Plentiful  in  low,  rushy,  coarse  pas- 
ture near  the  sea  by  Lough  Sheskinmore,  north-west  of  Ardara. 
A  very  rare  species  in  Ireland,  and  additional  to  Donegal  Flora. 
Mr.  More  and  Mr.  Bennett  agree  in  this  decision,  but  the  speci- 
mens were  rather  far  advanced.  I  have  gathered  the  plant  by 
the  Suir,  in  Tipperary,  and  recognized  it  at  once. 

Carex  curta.  Good.  Brockagh  Lake,  near  Killybegs.  Occurring  in 
one  isolated  patch.  Mr.  A.  0.  More  has  recorded  this  rare  sedge 
"  in  a  wet  bog  near  Killybegs."  Possibly  the  same  locality.  I 
have  not  met  it  elsewhere. 

C,  rtyida,  Good.  Alt  Mountain,  near  Ardara;  Slieve-a-Tooey ; 
Aghla,  above  Lough  Finn. 
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C.  siricta,  Good.  Plentiful  by  the  Erne  river.  This  has  been 
named  by  Mr.  A.  Bennett. 

C.  pallescefu,  Linn.     By  the  Tennon  river,  above  Pettigo. 

C.  vulgaris^  var.  goodmavii,  Qbj,    Slieve  League.     An  alpine  form. 

C,  sirigosa,  Huds.  Amongst  thickets  on  the  island  immediately  below 
C1&,  in  the  Erne  river. 

C.filiformis^  Linn.  Stream  leading  out  of  Sheskinmore  Lake,  north- 
west of  Ardara ;  lake  near  CUff . 

C.  vegiearia,  Linn.    Brown  HaU ;  Tennon  river,  Pettigo. 

Phleum  arenarium,  Linn.     Sand-hills,  north-west  of  Ardara. 

SeiUria  emmdea^  Scop.     By  the  Termon  river,  above  Pettigo. 

Catahrosa  aquatiea,  Beauv.  Wet  places  in  sand-hills  north-east  of 
Ardara. 

Triticum  eaninum,  Linn.    By  the  Termon  river,  above  Pettigo. 

XZolium  Umulentumf  Linn.     Cliff,  near  Belleek. 

Cryptogramme  crispa,  B.  Br.  Very  sparingly  on  Alt  Mountain,  near 
Ardara.  The  parsley  fern  has  not  been  previously  found  in 
Donegal.  Mr.  Arthur  Brooke,  of  Elillybegs,  was  with  me  when 
I  discovered  it,  and  he  alone  (besides  myself)  knows  the  exact 
locality. 

Polypodium  phegopteris,  Linn.  Alt  Mountain,  near  Ardara;  above 
Lough  Finn;  woods  by  the  coast  between  Slieve-a-Tooey  and 
Magheragh. 

Zastraa  thelypUris,  Presl.  Limestone  shingly  places,  near  the  Biver 
Erne,  on  the  right  bank  immediately  below  Belleek.  This  is  a 
distinct  locality  from  my  friend  A.  G.  More's  for  the  same  speciee, 
which  is  near  Ballyshannon,  along  the  same  river.  A  very  local 
fern. 

Polystichum  acuUatumy  Both.,  and  P.  anguhrey  Newm.  By  the  Erne, 
opposite  Cliff. 

CystopUriafragiUsy  Bemh.  On  a  bridge  over  the  Termon  river,  abore 
Pettigo;  Alt  Mountain,  near  Aidara;  rivers  above  Laghy,  at 
Moynalt,  &c. 

[^Asplenium  viridey  Huds.    Banagher  mountain,  above  Lough  Eske. 
Miss  Sinclair  informs  me  that  her  brother  found  this  fern  there.] 

Cet&rach  officituxrumf  Willd.  Walls  of  outhouses,  &c.,  at  Brown  Hall ; 
abundant.  Very  rare  in  Donegal,  occurring  in  but  one  other 
locality.  Mr.  Allingham  records  it  elsewhere  near  Belleek,  but 
on  searching  the  locality  I  fear  it  has  disappeared. 

Botrychium  lunaria^  Linn.  Templecam,  near  Pettigo— Miss  Young. 
At  Gweedore — P.  Maliony. 
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Ophioglouum  vulgatumy  Linn.    Brown  Hall ;  Stone  Park,  near  Bally- 
shannon. 

Lycopodium  alpinvmf  linn.  Alt  Mountain,  near  Ardara;  Aghla 
Mountain,  above  Lough  Finn. 

The  following  Charaeea  have  been  determined  by  Mr.  Arthur 
Bennett : — 

Chora  fragilU,  Desv.    Xiltooris  Lake,  near  Ardara. 

C,  cantraria,  Fr.     Eoltooris  Lake,  with  the  last. 

Nitella  opaea,  A.  Li  a  small  lake  on  the  left  bank  of  the  Erne, 
close  to  it,  above  Ballyshannon. 

In  the  foregoing  list  the  following  are  additions  to  the  Flora  of 
the  county  Donegal.  With  these  are  included  a  few  which  I  have 
had  some  doubts  about,  or  which  have  been  erroneously  recorded. 
Any  of  which  I  still  have  doubts  are  omitted.  Varieties  are 
bracketed : — 

Thalictrum  minus,  Linn.,  var.  flexuosum, 

[^Ranunculus  drauetit,  F.  Schultz.     A  form  of  tricophyllusy  perhaps 
hardly  worth  distinguishing.] 

Aquilegia  vulgaris,  Linn. 

\_Barbarea  arcuata,  Reich.     A  variety  of  B.  vulgaris.] 

Sapanaria  officinalis,  Linn.  Eecorded,  but  without  locality,  in  the 
Cyhele  Hihemica, 

Ononis  arvensis,  Linn.  Eecorded,  but  without  locality,  in  the 
Cyhele  Hihemica.  Like  the  last,  it  appears  to  be  at  any  rate 
very  rare  in  Donegal. 

*Torilis  nodosa,  Gcert.    [Lonioera  xylosteum,  Linn. ;  Matricaria  parths' 
nium^  Linn.] 

*Cuscuta  epilinum,  Weihe. 

*Atropa  belladonna,  Linn. 

\  Origanum  vulgare,  Linn. 

Calamintha  officinalis,  Mcench. 

Potamogeton  pralongus^  "Wulf. 

P,  nitenSy  Web. 

P.  gramineus,  Linn. 

Scirpus  syhatieus,  Linn. 

Eriophorum  lati/oUum,  Hoppe. 

Cryptogramme  crispa,  B.  Br. 

Chara  eontraria,  Ft, 

Nitella  opaca,  Ag. 
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XXXIII. — Ov  THE  Fluid  State  or  Bodies  oohposin^g  ovb  Pi.AnTABT 
Ststeu.  By  Henbt  Heiotesst,  F.E.S.,  Professor  of  Applied 
Mathematics  in  the  Eoyal  College  of  Science,  Dublin. 

[Bead,  February  22,  1886.] 

DiTBiKG  the  past  two  centuries  the  constitution  of  the  earth  and  other 
bodies  composing  our  planetary  system  has  been  a  frequent  subject  of 
physical  and  mathematical  inquiry.  The  outswelling  of  the  earth  at 
the  equator  and  its  flattening  at  the  poles  were  accounted  for  by 
Newton  and  Clairaut  on  the  hypothesis  of  its  original  fluidity ;  and 
the  shapes  of  some  of  the  greater  planets  were  similarly  explained. 
Laplace  proposed  a  theory  of  the  formation  of  the  whole  planetary 
system,  including  the  satellites,  in  which  the  condition  of  fluidity 
formed  an  essential  part.  But  the  former  fluidity  of  the  earth,  as 
well  as  the  nebular  theory  of  Laplace,  seems  not  to  have  been  univer- 
sally admitted.  Playfair,  in  the  illustration  of  the  Huttonian  theory, 
attempted  to  prove  that  a  solid  nearly-spherical  body,  coated  with 
water,  would  acquire,  by  abrasion,  the  observed  spheroidal  figure  of 
the  earth.  Sir  John  Herschel  afterwards  followed  in  the  same  path ; 
and  an  eminent  geologist  of  recent  times,  Sir  Charles  Lyell,  employed 
the  arguments  of  these  mathematicians  in  support  of  hu  theories.  A 
member  of  this  Academy,  the  Eev.  Dr.  Samuel  Haughton,  has  pub- 
lished, in  our  Tramaction*  for  1852,  a  Paper,  in  which  he  proposed  to 
examine,  among  others,  this  question — **  Whether  the  evidence  of  the 
original  fluidity  of  the  earth  and  planets,  afforded  by  their  observed 
figures,  is  satisfactory  with  respect  to  all  the  planets ;  whether  we 
possess,  from  the  data  afforded  by  astronomy,  sufficient  knowledge  of 
the  structure  of  the  interior  of  the  earth  to  enable  us  to  draw  conclu- 
sions respecting  it  which  are  of  geological  value.*'  His  answer  to 
these  questions  was  in  the  negative ;  and  as  it  now  seems  that  they 
should,  on  the  contrary,  be  answered  in  the  affirmative,  it  appears  de- 
sirable that  the  Academy  should  be  placed  in  possession  of  the  evidence 
for  coming  to  a  correct  judgment  on  the  question. 

Most  of  my  recent  researches  on  the  figures  of  the  planets  have 
been  communicated  to  the  French  Academy  of  Sciences ;  and  they 
have  appeared  in  its  Comptes  rendus.  In  1874,  a  French  mathema- 
tician, M.  Amigues,  reproduced  a  result  I  had  long  before  discovered ; 
and  after  establishing  my  priority  to  the  discovery  in  the  CampUt 
rendus  for  October,  1878,  I  applied  this  result  to  the  inquiry  as  to 
whether  the  theory  of  superficisd  abrasion  or  that  of  entire  fluidity  of 
the  planets  would  be  best  adapted  for  explaining  the  results  of  obser- 
vations made  in  recent  times  on  the  figures  of  the  planets. 

I  had  long  since  proved,  in  a  Paper  printed  in  the  Proceedings  of 
this  Academy,  vol.  iv.,  that  Playfair's  method  of  accounting  for  the 
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earth's  spheroidal  figure  could  not  be  considered  as  satisfactory  as  the 
fluid  theory ;  and  more  recently  I  have  shown,  in  the  Comptes  r&ndus 
of  the  Paris  Academy  of  Sciences,^  that  the  observed  figure  of  the 
planet  Mars  can  be  accounted  for  on  the  latter  theory  of  its  original 
condition,  while  the  theory  of  superficial  abrasion  completely  fails. 
So  far  as  it  is  possible  to  know  the  figures  of  the  other  planets,  it  also 
appears  that  these  figures  conform  to  the  theory  of  fluidity  much  better 
than  to  the  theory  of  superficial  abrasion.  The  objections  of  Dr. 
Haughton  to  the  general  fluidity  of  the  planets  fall  to  the  ground  as 
completely  as  those  of  Playfair  to  the  original  fluidity  of  the  earth. 
But  while  the  theory  of  superficial  abrasion  fails  to  account  for  the 
figures  of  the  earth  and  planets,  some  inquirers  have  recently  main- 
tained that  such  bodies,  if  totally  solid,  would  acquire  a  spheroidal 
shape  under  the  action  of  rotation.' 

Figure  of  a  Rotating  Fluid  compared  to  a  Rotating  Solid. 

If  a  mass  of  fiuid,  whose  density  increases  from  its  surface  to  its 
centre,  rotates  with  an  angular  velocity  so  small  as  to  cause  its  surface 
to  differ  but  little  from  a  spherical  surface,  it  has  been  proved  that  the 
fluid  would  consist  of  strata  of  equal  density  with  spheroidal  surfaces 
similar  to  that  of  its  outer  stratum.  The  outer  stratum  will  be  bounded 
by  an  ellipsoid  of  revolution.  A  cross  section  of  the  whole  spheroid 
in  the  plane  of  the  axis  of  rotation  would  thus  show  the  strata  of  equal 
density  arranged  about  the  centre  with  elliptic  cross  sections.  It  has 
been,  moreover,  proved  that  the  ellipticity  of  these  strata  decreases 
from  the  surface  to  the  centre.^  This  result  is  independent  of  any  hypo- 
thesis as  to  the  law  of  density  of  the  strata ;  and  its  application  to  the 
earth  is  generbUy  admitted.  If  the  earth  had  arrived  at  its  present  state 
by  the  solidification  of  its  crust,  without  any  change  whatsoever  in 
the  position  of  the  particles  of  matter  from  which  the  crust  solidified, 
the  strata  of  the  crust,  from  its  outer  to  its  inner  surface,  would 
preserve  the  shapes  they  had  when  in  a  fiuid  state.  If,  as  I  have  de- 
monstrated, the  ellipticities  of  the  strata  of  the  shell  become  greater 
than  the  ellipticity  of  its  outer  surface,  the  cross  section  through  the 
earth's  shell  and  nucleus  would  be  illustrated  by  fig.  1.  This  result  is 
independent  of  any  hypothesis  as  to  the  law  of  density  of  the  matter 
composing  the  earth,  and  rests  on  the  admitted  assumptions  as  to  the 
mechanical  and  physical  properties  of  the  materials  of  the  earth  by 
which  its  figure  has  been  investigated.  Far  from  having  any  hypo- 
thesis in  order  to  find  this  result,  it  was  obtained  by  rejecting  the 

^  Compte»  rmduM  de  VAead^mie  dea  Scieneea,  Paris,  June  14,  1880.  FMl.  Mag.^ 
Augoflt,  1880.    Ih,,  Jon.  31,  1881,  p.  226.    i3.,  April,  1881. 

*  See  W.  B.  Taylor,  American  Journal  of  Science ^  October,  1885. 

'  See  Airj'e  Mathematical  Tracttf  TTait  on  Attractions,  p.  177;  Pontecoulaat, 
Theorie  Analytique  du  Syatime  du  Monde,  vol.  ii. ;  Eesal,  Traite  Elementaire  de 
Mecanique  Celeste,  p.  221. 
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oTToneous  mechanical  and  physical  aBaamption  Thicli  Baserts  that  tbe 
particles  of  the  solid  shell  retained  the  same  places  vhich  they  held 
when  they  vere  liquid.  When  a  solid,  continuous  shell  had  been 
once  formed,  it  is  manifest  that  It  would  constitate  for  the  liqoid 
nncleus,  and  the  semi-liquid  matter  passing  into  the  solid  state,  a 
casing  &tr  less  yielding  than  the  substances  enclosed  within  it.     These 


Fig.  1. 

plastic  eubatances  would,  as  I  have  already  pointed  out,  tend  to  freely 
arrange  themselves  according  to  tKe  bjdro -dynamical  laws ;  and  thus 
the  arrangement  of  the  strata  of  the  shell  and  nucleus  above  indicated 
must  necessarily  follow.  Each  successive  stratum  added  to  the  shell's 
inner  surface  by  solidification  from  the  nucleus  would  be  moulded 
against  the  existing  shell  into  a  shape  corresponding  U>  that  of  the 
surface  of  the  fluid  mass. 

The  plastic  character  of  solids  shown  by  the  effect  of  the  die  on 
medals,  the  forcing  of  solids  under  pressure  to  change  shape,  has  led 
to  the  inference  that  the  earth  and  planets  may  hare  acquired  their 
oblate  figures  without  ever  having  been  fluid. 

This  fallacy  arises  from  observing  solids  ^on  the  earth's  surface 
acted  on  by  gravity.  A  solid  sphere  of  lead,  ten  feet  in  diameter, 
placed  on  a  flat  place,  would  probably  be  slightly  flattened,  and  its 
poles  become  less  than  its  equivalent  diameter.  But  if  so,  the  result 
would  be  due  to  the  action  of  parallel  forces.  The  diagram  (fig.  2) 
represents  the  sphere  acted  on  by  this  force,  and  (fig.  3)  the  same 
sphere  acted  ou  only  by  the  force  of  attraction  directed  to  its  centre,  C. 
The  resulting  cfEecta  in  both  cases  would  be  totally  different. 

The  force  resulting  from  an  angular  velocity  such  as  in  the  earth 
would  be  only  ^iith  of  the  parallel  forces  in  the  first  case.  The  force 
resulting  from  this  cause  would  be  so  small  as  to  have  no  sensible 
effect  except  on  extremely  yielding  masses,  such  as  liquids.  All 
experiments  on  solids  at  the  earth's  surface  are  illusory  on  account  of 
the  parallel  action  of  gravity  when  applied  to  such  matter.      A  round 
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dampling  or  pudding  of  soft  matter  flattens  if  placed  on  a  table ;  but 
this  would  not  occur  if  all  the  forces  were  directed  to  its  centre.  The 
globe  of  lead  already  mentioned,  if  melted  by  heat,  would  be  flattened 


Fig.  2. 

out  completely  under  the  action  of  parallel  forces,  as  would  all  liquids ; 
or  the  oblateness  of  a  perfect  liquid  would,  in  that  case,  be  infinite. 


Fig.  3. 

No  sharp  mountain  peaks  of  great  altitude  could  exist ;  they  would 
be  flattened  into  semi-rounded  masses.     But  all  observers  concur  in 
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thinkiiig  that  the  changes  in  steep  and  lofty  rock-masses,  such  as  the 
Aiguilles  of  Mont  Blanc  or  the  Matterhom,  are  entirely  due  to 
weathering,  and  not  to  the  squeezing  down  of  the  masses  by  gravity. 
The  effective  action  of  gravity  upon  a  cone  or  pyramid,  in  squeezing 
it  down,  can  be  easily  shown  to  be  likely  to  produce  a  change  ol 
shape  only  if  the  matter  was  soft,  but  none  if  hard.  A  mass  of  rocks, 
with  vertical  sides,  is  acted  on  by  changes  of  temperature  and  mois- 
ture, rain,  frost,  snow,  and  air,  so  as  to  gradually  degrade  it ;  but 
conceive  all  of  these  agencies  absent,  the  sole  force  acting  on  its 
gravity — and  although  this  is  289  times  at  least  as  great  as  the  centri- 
fugal at  the  equator — ^it  could  not  be  concluded,  nor  has  it  ever  been 
proved  that  gravity  has  caused  such  a  mass  to  be  in  the  slightest 
degree  flattened.  If  rocks  were  so  plastic  that  rtr^  could  mould 
them,  all  the  earlier  mountains  would  have  been  long  since  flattened 
down.  A  force  more  than  two  hundred  and  eighty  times  as  great 
as  the  greatest  amount  of  centrifugal  force  has  acted  for  more  than 
flfty  centuries  on  the  pyramids  of  Egypt  and  other  structures  raised  by 
man,  and  yet  not  the  smallest  compression  can  be  proved.  It  is  there- 
fore inconceivable  that  the  very  small  force  resulting  from  the  angular 
velocity  of  the  earth  could  produce  any  such  effect.  If  a  fly-wheel  or  a 
mill-stone  continues  to  rotate  with  a  small  angular  velocity,  no  change 
in  its  form  can  be  observed.  But  if  it  received  such  a  rapid  rotation 
as  to  create  a  centrifugal  force  very  much  greater  than  gravity, 
instead  of  changing  its  shape  it  breaks  to  pieces.  Ko  instance  has 
ever  been  recorded  of  a  fly-wheel  or  a  mill-stone,  rotating  at  their 
usual  angular  velocities,  having  received  the  slightest  change  in  its 
form.  Yet  the  angular  velocity  of  a  mill-stone  or  fly-wheel  is 
usually  many  thousand  times  as  great  as  the  angular  velocity  of  the 
earth. 

For  every  mountain  slope,  whose  inclination  exceeds  the  angle 
made  by  the  normal  at  any  point  of  a  sphere  to  the  direction  of  cen- 
trifugal from  any  gravity,  has  a  force  acting  on  it  far  exceeding  cen- 
trifugal force  at  Uie  equator.  If  a  be  radius  of  a  base  of  a  conical 
mountain,  and  h  its  height,  then  gravity  acts  on  its  slope  with  a  force 

_  ff    , ^  in  order  that  this  force  =  /, 

a*+A"  «•  A  1 

-IT  '  (^®^')'  "'^  ^^^'  -  ^  =  Ai'  a  -  y289rn[' 

or^(l  +  f^Y)-*=/=^(l-*^.&c.), 
<k  \aj  a  a 

or  the  ratio  of  height  to  its  base  would  be  tJt  nearly. 

A  mountain  with  a  base  478  miles  and  a  height  of  1  mile  is  acted 
on  by  a  force  equal  to  that  of  centrifugal  force. 

A  mountain  5  miles  high,  with  a  base  of  100  miles,  is  acted  on  by 
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a  force  nearly  30  times  as  great,  and  yet  such  mountains  are  not  in 
the  slightest  degree  flattened  down. 

No  proof  has  been  ever  adduced  that  any  of  the  great  table-lands  of 
the  continents  have  been  flattened  down  in  this  way.  Such  masses  in 
Central  Asia,  could  not  maintain  their  height  if  the  solid  materials  of 
the  earth  possessed  the  plasticity  invoked  by  such  speculation  as  to 
the  earth's  figure. 

If  rotation  would  cause  a  solid  sphere  to  acquire  such  a  figure  as 
that  of  the  earth,  then,  if  the  rotation  were  to  cease,  the  spheroid 
would  change  its  shape  back  again,  and  become  spherical.  Begarding 
the  earth  as  a  sphere,  with  an  equatorial  protuberant  zone,  then,  if  it 
ceased  rotating,  this  zone  would  be  subjected  to  gravity,  acting  upon 
it  just  as  gravity  acts  on  the  slope  of  a  mountain,  or  a  gradually  ele- 
vated table-land.  As  the  protuberance  is  about  thirteen  miles,  and  the 
distance,  counted  in  a  meridian  to  the  pole,  is  nearly  six  thousand 
miles,  the  average  slope  would  be  less  than  in  470.  We  know  that 
mountains  of  five  miles,  and  great  chains  averaging  over  three  miles, 
remain  perfectly  free  from  the  smallest  squeezing  down,  as  far  as  we 
can  see,  unless  what  is  due  to  weathering.  If  chains  or  elevations 
whose  average  slope  is  at  least  fifty  times  as  great,  and  to  which  the 
degrading  action  of  gravity  is  therefore  nearly  fifty  times  as  great, 
undergo  no  collapse,  we  may  be  assured  that  this  could  not  occur  in 
the  case  of  the  earth's  oblate  protuberance  if  our  planet  ceased  to 
rotate. 

While  the  hypothesis  of  the  former  fluidity  of  the  planets  fully 
explains  their  figures,  we  see  that  every  attempt  on  the  supposition  of 
solidity  completely  breaks  down.  Attempts  at  proving  the  present 
solidity  of  the  interior  of  our  earth  have  been  shown  to  be  invalid  * ; 
and  that  member  of  the  planetary  system  which  rules  it — namely,  the 
sun — has  been  long  since  observed  to  be  chiefly  in  a  fluid  condition. 
The  close  connexion  between  the  physical  conditions  of  the  various 
members  of  our  system  seems  to  be  thus  completely  verified;  and 
their  former  fluid  condition  may  be  fairly  accepted  as  an  established 
truth. 


*  Comptet  rendut  for  1868,  and  6  Mars,  1871 ;  also  Nature^  y.,  p.  288,  and  zv., 
p.  78. 


586  Proceedings  of  the  Royal  Irish  Academy. 


XXXIY. — Oh  ths  Obbit  of  thb  Binabt  Stab  0.  Stbuts  234.    By 

J.  E.  GoBE,  F.R.A.S. 

Read,  February  8,  1886. 

Thb  elements  of  the  orbit  of  this  binaiy  star  have  not,  as  far  as  I 
know,  yet  been  published.  The  components  are  of  magnitudes  7  and 
7*4,  and  it  has  always  been  a  close  and  difficult  object  to  measure 
even  with  large  telescopes.  Some  of  the  recorded  obsenrations  are 
very  discordant,  which  renders  the  calculation  of  a  satisfactory  orbit 
difficult  and  uncertain. 

By  the  method  described  in  my  Paper  ^  on  fi  Delphini  I  have  com- 
puted the  following  elements,  which  must  of  course  be  considered  only 
as  a  first  approximation : — 

Elembnts  or  0.  S  234. 

P  s  63*45  years. 
T=  1881*16. 
6  «  0*3629. 
y  =  47°  21'. 
O  =  124°  11' (1880*0). 
X  =  71°  58'. 
a  =  0"*339. 
ft  =  +  5°-67. 


The  position  of  the  star  for  1880*0  ii 

E.  A.  11»»24"20-. 
Decl.  +  41°  68'. 

The  following  Table  shows  the  comparison  between  the  recorded 
measures  and  the  positions  computed  from  the  above  elements : — 

^  Ante,  p.  638. 
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lessly  discordant,  and  it  would  eridently  be  quite  impossible  to  find 
any  orbit  which  would  satisfy  these  contradictory  measures,  and  at 
the  same  time  represent  the  other  angles  which  are  fairly  accordant. 
In  the  earlier  and  later  measures,  the  discordances  cannot  be  con- 
sidered very  great,  if  the  difficult  character  of  the  star  is  taken  into 
consideration. 
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XXXV. — Eeport  of  Keseabches  at  KiixASNEr  akd  South  of  Irelaitd: 
Mackolepidopteba,  Etc.    By  W.  F.  db  V.  Kane,  F.E.S. 

[Bead,  April  12,  1886.] 

These  is  no  district  in  Ireland  which  has,  for  many  reasons,  attracted 
the  attention  of  naturalists  so  mnch  as  that  of  Xillamey,  unless  it  be 
that  portion  of  the  eastern  slopes  of  the  Wicklow  MonntalnB,  extending 
from  Bathnew  to  Powerscourt ;  and  when  it  is  remembered  that  it 
was  the  favourite  hunting-ground  of  the  experienced  and  indefatigable 
lepidopterologist,  Mr.  BirchaU,  and  was  also  explored  from  time  to 
time  by  Mr.  Tardy,  Peter  Bouchard,  Dr.  Battersby,  Mr.  WoUaston, 
and  others,  a  fresh  and  necessarily  partial  re-examination  of  this 
particular  group  of  its  fauna  might  seem  superfluous.  But  the  work 
done  preyiously  in  this  and  other  branches  of  zoology  has  been  robbed 
of  much  of  its  scientific  value  by  the  want  of  authentic  record,  and 
the  destruction  and  dispersal  of  Irish  collections.  That  of  Mr.  Tardy 
was  never  labelled,  so  that  after  his  death  no  reliable  data  as  to  locali 
ties  could  be  gained  from  its  examination,  and  that  of  Mr.  Birchall 
has  been  dispersed.  The  only  reliable  data  that  now  survive  consiflt 
of  such  entries  in  BirchaU' s  Catalogtie  of  Irish  Lepidoptera  as  record 
his  own  captures,  or  those  of  the  Eev.  J.  Greene,  and  the  list  of 
microlepidoptera  compiled  by  Mr.  Barrett. 

As  three  very  remarkable  species  of  macrolepidoptera  are  cited  on 
other  testimony  as  having  occurred  at  Killamey,  it  seemed  very 
advisable  that  an  attempt  should  be  made  to  substantiate  or  disprove 
the  record.  I  shall,  therefore,  in  the  first  place,  refer  to  the  evidence 
on  which  the  occurrence  of  Ophiodes  (Pseudophia)  lunaris,  Notodonta 
bicoloria,  and  Notodonta  chaonia  rests,  and  then  pass  on  to  review 
the  general  results  of  my  three  visits  to  Killamey,  &c.,  and  append  a 
list  of  the  most  interesting  species  captured. 

Ophiodes  (Pseudophia,  Gn.)  lunaris,  Schiff.,  is  distributed  on  the 
European  continent  as  follows : — ^Northern  range :  Leyden,  Hamburg, 
and  Mecklenburg-Strelitz,  i.  e.  about  53J°.  Over  Southern  Europe 
it  is  widely  spread  from  Spain  to  the  Volga  (Speyer).  It  has  twice 
been  met  with  in  England — once  in  EEampshire  and  once  in  Surrey. 
The  entry  in  Birchall's  Catalogue  of  the  Lepidoptera  of  Ireland  stands 
thus  :  **  Two  specimens  captured  at  Killamey  by  the  late  Peter  Bou- 
chard in  1864." 

Being  already  familiar  with  the  insect  abroad,  and  having  ac- 
quainted myself  with  the  chief  localities  at  Killamey  worked  by 
Bouchard,  I  had  some  hopes  of  following  up  his  discovery  successfully; 
but  the  atmospheric  conditions  prevailing  last  June,  when  this  and  N. 
bicoloria  are  in  flight,  rendered  my  efforts  futile  in  respect  to  all  noc- 
turnal Heterocera.    It  only  remained  to  gather  any  evidence  that  might 
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be  aTailable  on  the  spot  from  those  who  had  associated  with  Bouchard. 
With  regard  to  the  first-mentioned  insect,  I  regret  to  saj  that  I  could 
gain  no  satisfactory  intelligence.  Its  colour  and  appearance  are  in  no 
wise  remarkable  to  the  ordinary  obserrer,  and  its  name  seems  not  to 
have  been  remembered  by  the  family  with  whom  he  lodged.  Kever- 
theless,  I  have  no  reason  to  impugn  the  accuracy  of  the  entry,  though 
it  would  be  very  desirable  to  substantiate  it,  as  Peter  Bouchard  was 
little  known  except  to  entomologists  residing  in  and  about  London, 
where  he  had  occupation  at  the  British  Museum,  and  was  considered, 
I  understand,  a  reliable  man. 

The  larva  of  0.  lunaris  feeds  on  oak,  and  is  said  to  be  easy  to  rear ; 
so  that  if  the  climate  be  suitable,  the  insect  has  every  chance  of  sur- 
vival among  the  wide-stretching  oak  forests  of  the  Killamey  district, 
which  lies  well  south  of  the  limit  of  latitude,  and  enjoys  a  milder 
climate  than  continental  districts  on  a  similar  parallel.  The  case  is 
different,  however,  I  regret  to  say,  with  the  rare  moth  which  I  shall 
now  refer  to,  i.  e.  Notodonta  bicoloria.  This  is  never,  I  believe,  found 
plentifully  in  any  of  its  continental  habitats,  and  the  chances  of  its 
being  again  taken  in  Killamey  have  been  much  lessened  of  late,  since 
the  forests  and  moors  have  been  everywhere  denuded  of  birch-trees  to 
supply  a  spool  manufactory  in  Killamey,  and  only  a  small  proportion 
spared  along  the  main  roads,  so  as  not  entirely  to  divest  the  landscape 
of  their  graceful  foliage  and  silvery  trunks. 

Of  the  capture  of  five  or  sis  specimens  of  N.  bicoloria,  many  years 
since,  at  Burnt  Wood,  in  Staffordshire,  a  very  circumstantial  narrative 
has  lately  been  published  from  the  pen  of  one  of  the  two  naturalists 
who  were  fortunate  enough  to  meet  with  it.  But  the  authenticity  of 
Bouchard's  catch  has  been  frequently  canvassed  by  English  entomo- 
logists, although  announced  at  the  time  in  the  EntomologUU^  Annual 
for  1859  as  having  been  made  the  previous  summer.  I  ascertained 
the  following  particulars  which,  I  think,  place  the  matter  beyond  doubt. 
Bouchard  was  staying  at  Tower  Lodge  on  the  Upper  Lake,  with  a  deer- 
keeper  of  Mr.  Herbert's,  in  the  month  of  June ;  and  from  him,  now  an 
old  man,  I  had  an  unmistakable  description  of  this  very  remarkably 
coloured  moth,  which  he  said  Bouchard  brought  home  one  evening, 
having  taken  it  on  the  stem  of  a  birch-tree  somewhere  in  the  direction 
of  Mucross — possibly  in  the  demesne  itself.  This,  being  new  to  him, 
he  sent  to  London  for  identification,  and  on  receipt  of  the  answer 
assiduously  searched  the  birch-trees  between  Tower  Lodge  and  Dinas 
during  the  remainder  of  his  sojourn^  Next  year,  returning  at  the 
same  season,  he  found  the  mutilated  remains  of  a  second,  in  a  spider's 
web.  The  name  of  ' '  Bicoloria  "  is  well  known  to  the  inmates  of  Tower 
Lodge,  and  indeed  to  many  residents  in  the  vicinity. 

A  report,  moreover,  is  current,  that  on  a  post  in  the  "  West- 
meadows"  of  Mucross  Demesne  another  specimen  was  found  a  few 
years  since  by  a  labourer,  who  sold  it  for  10«.  to  a  naturalist  then 
staying  at  a  hotel  in  Killamey.  Of  this  I  was  told  a  notice  appeared 
in  some  Natural  History  Journal,  which  I  have  not  been  able  to  trace. 
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There  is  nothing  in  the  habits  or  climatic  distribution  of  this 
insect  to  render  its  occurrence  in  Ireland  a  matter  of  surprise.  It 
is  included  in  Sven  Lampa's  List  of  Scandinavian  Macrolepidoptera 
as  being  a  native  of  Finland  and  Sweden,  and  it  is  taken  in  Livonia, 
N.  Germany,  Belgium,  N.  France,  Central  Eussia,  and  the  Ural 
Mountains. 

The  third  lepidopteron  of  considerable  interest  noted  from  KiUarney 
in  Mr.  Birchall's  list,  but  not  of  his  capture,  is  Notodonta  chaonia. 
He  writes:  *^  I  have  a  specimen  taken  at  Eillamey.  It  has  also 
occurred  in  Co.  Wicklow."  There  is  some  reason  to  believe  that  the 
specimen  in  Mr.  Birchall's  collection  from  Killamey  was  taken  by 
Bouchard.  It  is  a  rare  moth,  but  has  been  found  in  several  localities 
in  England,  and  not  infrequently  in  Richmond  Park.  It,  and  its 
congeners,  Dodonea  and  Trepida,  are  oak  feeders,  and  on  the  Con- 
tinent occurs  throughout  Central  Europe,  and  in  Jutland,  Sweden,  and 
Denmark.  It  emerges  in  Spring ;  and*  I  was  favoured  by  about  a 
week  of  very  fine  warm  weather  on  my  arrival  in  Elilamey  on  the  13th 
of  April  last.  On  the  17th  I  took  a  fine  female  specimen  on  an  oak 
at  Derrycunnihy ;  and  two  days  later  I  found  a  male,  which,  however, 
had  been  killed  and  considerably  damaged.  The  white  band  on  the 
f orewings  of  both  is  very  conspicuous,  and  the  insects  larger  and  more 
beautifully  marked  than  in  any  English  examples  I  have  seen— a 
character  which  the  Irish  Heterocera  very  frequently  possess. 

I  was  also  very  successful  in  the  sunny  April  weather  in  taking 
various  Geometres  in  the  daytime.  Eupithecite,  especially  pumilata 
and  abbreviata,  were  numerous ;  also  Tephrosia  biundularia  (=  Crepns- 
cularia)  was  pretty  common  on  the  tree-trunks.  Tephrosia  consonaria 
was  much  rarer;  but  the  specimens  were  large  and  often  finely 
marked.  Lobophora  viretata  occurred  not  unfrequently  on  pine  stems 
near  Dinas.  On  those  of  birch  I  took  more  than  one  specimen  of 
Zylina  omithopus  (hibernated)  at  rest  in  the  daytime,  which  illus- 
trates the  instinct  frequently  shown  by  insects  in  choosing  a  resting- 
place  similar  in  colour  to  the  pattern  of  their  wings,  with  the  result  of 
eluding  observation.  So  difficult  of  detection  is  this  insect  in  such  a 
situation — and,  indeed,  the  same  may  be  said  of  other  species — ^that  I 
was  more  than  once  surprised  at  my  eye  intuitively  recognizing  it ; 
while,  if  I  withdrew  my  gaze  for  a  moment,  it  was  very  difficidt  to 
rediscover. 

Boarmia  cinctaria,  also  at  Eillamey,  appears  under  the  beautiful 
white-banded  form ;  and  for  the  same  reason,  I  think,  frequents  the 
white  birch  bark.  I  took  but  one  resting  upon  oak ;  and  this  was  of 
the  grey  brindled  pattern,  which  assimilated  closely  to  the  character 
and  colour  of  the  oak-trunk.  On  two  occasions,  also,  I  noticed  speci- 
mens of  Tephrosia  biundularia,  when  flying  from  capture,  suddenly 
settled  down  upon  dead  oak-leaves,  choosing  such  as  were  coloured 
similarly  to  their  wings.  Tffiniocampa  gothica  was,  as  usual,  very 
abundant ;  and  I  was  much  surprised  at  taking  specimens  of  the  rare 
variety  Gothicina,  which  is  a  Scandinavian  form,  but  has  occuxred  a 
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few  times  in  the  IN'orth  of  England.  According  to  Staudinger  it  is  a 
boreomorphic  form,  being  an  aberration  in  Lapland  and  a  permanent 
variety  in  Finland.  Several  localities  in  Sweden,  Norway,  and  Fin- 
land are  given  in  the  Catalogue  of  Scandinavian  Macrolepidoptera  by 
Sven  Lampa.  The  weather  became  very  wet  from  about  the  20th  to 
the  25th  of  April,  so  that  little  could  be  done  after  the  first  week  of 
my  stay. 

The  8th  of  June  found  me  again  at  Killamey  in  quest  of  Ophiodes 
lunaris  and  Notodonta  bicoloria.  The  weather  was  all  that  could  be 
desired  in  the  daytime ;  but,  at  sundown,  the  N.  E.  wind,  which 
constantly  prevailed,  had  a  most  prejudicial  effect,  the  thermometer 
falling  suddenly  several  degrees;  so  that  during  the  whole  of  June 
and  part  of  July  no  Noctuee  would  fly.  In  vain  the  various  methods 
of  attraction  were  tried :  on  a  few  nights  only,  in  the  warmer  and 
sheltered  portions  of  the  forest,  a  few  moths  came  to  sugar ;  and  a 
powerful  fen-lamp  attracted  a  few  Arctia  menthrasti  and  one  or  two 
common  species.  During  my  stay,  therefore,  in  June,  my  collection 
was  almost  wholly  made  up  of  such  species  as  were  to  be  taken  in  the 
daytime,  and  I  had  thus  to  forego  the  greater  portion  of  my  available 
resources  for  capture. 

This  phenomenon  was  widespread.  A  collector  at  Markree,  Co. 
Sligo,  was  for  weeks  entirely  unsuccessful  in  taking  a  single  specimen 
of  various  species  which  abound  in  that  locality ;  and  similar  expe- 
riences were  recorded  from  various  parts  of  England. 

The  absence  from  my  list  of  captures  of  many  Macrolepidoptera, 
which  are  common  in  the  district  at  that  time  of  year,  is  not  there- 
fore to  be  taken  as  evidencing  either  want  of  assiduity  on  my  part,  or 
even  temporary  dearth  of  those  species ;  because  numerous  images 
emerged  from  pupee  in  my  possession ;  and  there  was  no  reason  to 
think  that  Noctuse,  though  retarded  a  fortnight,  were  not  in  their 
usual  numbers. 

In  Mr.  Herbert's  demesne  several  varieties  were  found.  Charles 
Donovan,  Esq.,  f.e.s.,  who  joined  me  for  a  week,  was  fortunate 
enough  to  beat  a  specimen  of  Eurymene  dolobraria  out  of  an  oak ; 
and  very  kindly  handed  it  me  for  the  National  Museum.  There  is  but 
one  previous  undoubted  instance  of  its  capture  in  Ireland,  namely,  a 
specimen  taken  by  Dr.  Cosgrave  at  Swords  several  years  ago.  Three 
specimens  of  Tephrosia  punctularia  also  fell  to  my  net.  Tins  is  a  very 
local  species ;  and  Mr.  Birchall  gives  Co.  Wicklow  and  Killamey  as 
its  habitats.  I  have  to  record  the  capture  of  Lobophora  sexalisata, 
and  Eupithecia  fraxinata,  which  are  new  to  the  Irish  list.  Panagra 
petraria  is  a  very  local  insect,  but  occurs  in  some  abundance  in  the 
forest  near  Tore  Waterfall,  and  near  Tower  Lodge.  Mr.  Bristow  has 
taken  it  in  the  Co.  Wicklow.  One  specimen  each  of  Acidalia  inomata, 
lagdia  adustata,  and  Perostoma  palpina  (Mucross) — ^the  two  latter 
noted  as  occurring  in  Co.  Wicklow  by  Birchall — were  interesting 
additions.     One  Cymatophora  fluctuosa  was  taken  at  dusk  on  the 
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'wing — a  rare  species,  not  known  to  occur  elsewhere  in  Ireland. 
Corycia  temerata,  Acidalia  immutata  and  remutata,  were  pretty  abun- 
dant about  the  Upper  Lake.  Among  the  Rhopalocera  I  noticed  Thccla 
rubi  very  abundant  everywhere,  and  Yanessa  io.  Lycsena  argiolus 
also  was  very  plentiful  towards  the  end  of  April ;  but  I  was  unable  to 
learn  whether  it  is  monogoncutic  or  digoneutic  at  Killamey.  Holly 
forms  the  cliicf  feature  of  the  underwood;  and  all  along  the  Mucrosi 
Demesne  there  is  no  want  of  ivy  to  feed  the  second  brood. 

Pieris  napi,  which  I  took  in  some  numbers,  did  not  present  any 
topomorphic  or  horeomorphic  peculiarity;  but  I  noticed  Coenonympha 
typhon  to  be  characterized  by  a  paler  colour  on  an  average,  and  with 
ocelli  more  diminished  in  number  and  size  than  such  as  I  have  taken 
in  the  bogs  of  the  centre  of  Ireland — Sligo,  and  Oalway.  Those  from 
Killamey  tally  very  closely  with  specimens  I  have  lately  receiTcd 
from  Norway  ;  while  the  examples  in  my  possession  from  the  central 
and  western  portions  of  Ireland  approximate  somewhat  to  the  ab. 
Philoxenus  of  Yorkshire  and  Central  Europe ;  and  for  this  I  have  the 
authority  of  Professor  Christ  of  Zurich.  Mr.  Birchall's  note,  there- 
fore, on  this  butterfly,  in  which  he  says,  ''  All  the  Irish  and  Scotch 
examples  of  this  insect  which  I  have  seen  are  the  typical  form  of 
Davus  Fab.,"  should  be  restricted  in  its  application  to  the  South  of 
Ireland  form,  and  perhaps  of  other  districts  which  I  have  never  ex- 
plored. 

Another  observation  of  this  distinguished  naturalist  also  is  cal- 
culated to  give  a  false  impression,  judging  from  my  own  experi- 
ence. Beferring  to  Erastria  fasciana,  Baukia  argcntula,  and  Hydrelia 
uncula,  he  says  : — ^'  Anyone  who  has  traversed  the  bogs  of  Kerry  in 
the  early  part  of  June  will  not  soon  forget  the  astonishing  numben  of 
the  three  last-named  insects,  which  rise  around  him  as  he  pushes  his 
way  through  the  thick  growth  of  Myrica  gale."  I  was  therefore 
much  surprised  to  find  that  the  two  latter  insects  were  extremely 
local  in  their  occurrence,  and  it  was  not  without  hard  labour  and 
traversing  considerable  tracts  of  moor  and  mountain  that  I  came  upon 
one  or  two  limited  areas  where  B.  argentula  was  plentiful  and  H.  un- 
cula in  limited  numbers,  namely,  at  a  portion  of  Garrymeen  Bog,  near 
Lord  Brandon's  Cottage,  and  on  another  patch,  about  half  a  mile  distant. 
Single  specimens  were  seen  elsewhere,  and  on  a  spot  on  the  slope  of 
Mangerton,  on  the  Killamey  side,  B.  argentula  is  abundant.  Erastria 
fasciana  is  more  widely  distributed,  and  seems  to  frequent  any  outcrops 
of  rock  at  the  edges  of  bogs. 

I  saw  but  few  specimens  of  Gonepteryx  rhamni,  but  could  form 
no  opinion  of  its  comparative  abundance  in  less  exceptional  seasons. 
At  the  copper  mines  in  Mucross  I  noticed  Silene  maritima  growing  in 
^reat  profusion.  This  abounds  all  along  the  Irish  seaboard,  and  if  its 
existence  in  Killamey  be  any  evidence  of  a  former  intrusion  here  of 
the  ocean,  it  might  be  possible  that  some  of  the  coast-haunting  species 
of  BianthcBcia,  which  feed  on  the  capsules  of  this  plant,  may  have 
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also  snrviyed  with  their  food  plant  here  in  Killarney.  I  spent  two  or 
three  evenings  watching  the  flowers,  bnt  in  vain,  the  sudden  fall  of 
temperature  at  sunset  preventing  any  flight  of  moths ;  and  took  only 
two  Dianthoecia  cucubali,  an  inland  as  well  as  a  coast  species.  I  should 
strongly  suggest  any  future  entomologist  who  has  opportunity,  to  re- 
peat the  experiment  in  a  more  genial  season. 

At  the  end  of  October  I  again  visited  the  Soutb  of  Ireland,  spend- 
ing a  week  at  Gappagh,  near  Lismore,  Go.  Waterford.  The  season 
was  a  very  backward  one,  and  the  insects  at  least  a  fortnight  late. 
During  the  five  days  I  was  there  I  noticed  nothing  remarkable  about 
the  entomological  fauna,  which  did  not  differ  to  any  extent  from  that 
of  districts  in  the  North  and  West.  I  have  appended  a  list  of  lepi- 
doptera  which  frequent  this  neighbourhood. 

From  the  3rd  to  the  9th  of  November  I  was  at  Killaniey,  the 
weather  being  fairly  suitable,  and  I  took  several  Gerastis  spadicea, 
and  a  very  nice  series  of  Zylina  omithopus  and  Gidaria  siterata  which 
were  very  abundant  about  Mucross  village.  Otherwise  I  noticed 
nothing  remarkable  about  the  Autumnal  species,  either  in  number  or 
rarity. 

This  concludes  the  record  of  my  captures  of  lepidoptera  in  this  part 
of  Ireland.  But  at  the  request  of  Mr.  Denison  Boebuck,  of  Leeds, 
who  is  engaged  in  the  examination  and  comparison  of  Mollusca  from 
different  localities  of  Oreat  Britain,  I  collected  numerous  specimens 
of  this  group  at  Killarney  and  elsewhere,  some  of  which  proved  to  be 
of  remarkable  interest. 

Two  examples  of  Limnea  involuta  furnished  subjects  for  a  series  of 
elaborate  and  careful  drawings,  and  the  jaws  and  teeth  have  been 
mounted,  so  that  a  distinct  advance  has  been  made  in  the  know- 
ledge of  this  interesting  species.  I  shall  have  pleasure  in  laying 
before  the  Academy,  as  a  supplement  to  this  Report,  a  notice  with 
which  Mr.  Boebuck  has  kindly  furnished  me,  containing  the  results 
of  his  study  of  Irish  Mollusca.  Among  them  were  specimens  of 
Lehmannia  arborum  v.  nemorosa  from  Killarney,  establishing  satis- 
factorily, for  the  first  time,  its  occurrence  in  Oreat  Britain.  Another 
species  of  extreme  rarity  which  I  was  fortunate  enough  to  detect  at 
Markree,  Go.  Sligo,  Enniscoe  near  Grossmolina,  Mayo,  as  well  as  at 
Killarney,  is  Limax  cinereo-niger.  No  Irish  example  of  this  has 
been  taken  in  Ireland  since  1843,  and  only  twelve  altogether  have 
been  found  in  the  United  Kingdom.  It  is  very  interesting  to  note  that 
this  animal  has  its  headquarters  in  Scandinavia,  and  its  distribution  is 
distinctly  northern,  or  confined  to  mountainous  regions. 

A  parallel  instance  among  the  Goleoptera  of  a  boreal  form  occurring 
at  Killarney  is  noticed  by  Wollaston ;  Pelophila  borealis,  a  native  of 
the  Orkneys :  which  has  also  been  taken  at  Lough  Neagh,  and  near 
Armagh  by  the  Eev.  J.  F.  Johnston,  and,  I  may  add,  Markree.  Among 
the  Lepidoptera,  besides  the  two  northern  forms  previously  referred  to, 
namely,  Goenonympha  typhon,  and  Tceniocampa  gothica  v.  gothicina, 
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^Ir.  Birchall  has  noted  Kadena  rectilinea  and  the  Alpine  var.  monti- 
vaga  of  Acronyctia  euphorbisB  as  occurring  at  Eillamey. 

We  have  therefore  evidence  of  considerable  significance  derived 
from  three  several  distinct  orders  of  animals,  which  attests  the  sur- 
vival in  Ireland,  and  especially  in  Kerry,  of  Alpine  and  sub- Arctic 
forms.  And  whereas  the  Eaona  of  high  latitudes,  when  present  in 
more  southern  countries,  are  found  to  be  more  or  less  confined  to  lofty 
altitudes,  we  have  here  oromorphic  and  boreomorphic  forms  inhabiting 
valleys  and  plains  only  slightly  elevated  above  t^e  sea-level,  and  not 
only  from  five  to  seven  degrees  of  latitude  south  of  their  Continental 
habitats,  but  in  a  district  which  enjoys  a  milder  climate  than  countries 
on  the  same  parallel. 

And  side  by  side  with  these  witnesses  of  a  former  sub-Arctic 
climate,  to  which  the  geological  features  of  the  lakes,  and  the  glacier- 
worn  spurs  of  the  surrounding  mountains  also  testify,  we  find  in  the 
South  of  Ireland,  as  I  pointed  out  in  a  former  report,  five  or  six 
distinctly  S.  European  species  of  Lepidoptera  to  which,  if  we  accept 
Bouchard's  testimony,  we  may  add  Ophiodes  lunaris.  In  connexion 
with  the  above  remarks  I  would  call  attention  to  the  preffiu^e  to 
Wollaston's  '^Insecta  Maderensia."  The  learned  author  points  out 
that  as  regards  the  coleopterous  fauna  of  Madeira  '*  there  is  some 
nlight  (though  decided)  collective  assimilation  with  what  we  observe 
in  the  South-Western  extremity  of  England  and  Ireland,  nearly  all  the 
species  which  are  common  to  Madeira  and  the  British  Isles  being 
lound  in  those  particular  regions ;  whilst  one  point  of  coincidence,  at 
any  rate,  and  of  a  very  remarkable  nature,  has  been  fully  discussed 
under  Mesites."  He  proceeds  to  say: — **  Whether  or  not  this  partial 
parallelism  may  be  employed  to  further  Professor  E.  Forbes's  theory  of 
the  quondam  approximation  by  means  of  a  continuous  land,  of  the 
Kerry  and  Galician  Kills,  and  of  a  huge  miocene  continent  extending 
beyond  the  Azores,  and  including  all  these  Atlantic  clusters  in  its 
embrace,  I  will  not  venture  to  suggest ;  nevertheless,  it  is  impossible  to 
deny  that,  so  far  as  the  Madeiras  betoken,  everything  would  go  to 
favour  this  grand  and  comprehensive  idea."  The  Mesites  referred  to 
above  is  M.  maderensis,  which  although  specifically  dissimilar  from 
M^.  tardii  of  Kerry,  approaches  it  very  closely  indeed.  This  curious 
beetle  I  found  in  more  than  one  locality  in  Killamey,  where  (in 
Innisf alien  Island)  it  was  first  discovered  by  Mr.  Tardy.  I  also  met 
with  its  larvae,  hitherto  undescribed,  and  sent  a  number  of  specimens 
to  the  British  Museum.  I  may  also  note  that  this  beetle  comes  to 
sugar  after  dark,  as  do  many  of  the  Bhyncophora. 

I  cannot  close  my  report  without  acknowledging  the  kind  courtesy 
of  Lord  Kenmare  in  permitting  me  access  with  certain  restrictions  to 
his  forests :  and  of  Mr.  Husscy,  who  gave  me  similar  privileges  on  Mr. 
Herbert's  property  and  Mucross  Demesne. 
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A  List  of  somb  of  thb  Lbpidofteba.  obssrted  jlt  Killabkey  anb 

SL8EWHXBS  DT   THB   SoUTH   OF   IbSLANB. 

Abhrmatians  ttssd. 

£.  a  Killamey.    (All  without  locality  appended  are  from  this  district.) 

61.  s  Glandore,  Co.  Cork.    (All  these  were  taken  by  Charles  DonoTan, 
Esq.,  F.E.S.y  and  identified  by  myself.) 

Cap.  =  Cappaghy  near  Lismore,  Co.  Waterford. 

V.  ab.  =  Tery  abundant. 

Ehopaloceba. 

Euchloe  cardamines.     Generally  ab. 

Colias  edusa.  A  few  occurred  this  year  in  the  counties  of  Waterford, 
"Wexford,  and  Cork. 

Goncpteryx  rhamni. 

Argynnis  paphia.     Ab. 

A.  aglaia.     Near  Desertserges,  Co.  Cork. 

Melitsea  aurinia.    Near  Glandore,  and  y.  hibemica. 

Vanessa  io.    Ab.,  and  at  Olenganff. 

Y.  cardui.     Ab.  in  the  south  of  Ireland  generally. 

Epinephile  tithonus.     K.,  Cap.,  and  south  of  Ireland  generally. 

Coanonympha  typhon.  Killamey  specimens  characterized  by  diminu- 
tive and  few  ocelli. 

Theda  rubi.     V.  ab. 

Lycsena  argiolus.     Y.  ab. 

Hjbtebocera — Sphxnges. 

Sphinx  convolvuli.     Gl. 
Sraerinthus  ocellatus.     Gl.  and  Waterford. 
Chaerocampa  elpenor.     Not  rare. 
Macroglossa  bombyliformis.    K.  and  Gl. 

BOKBTCES. 

Sarothripus  undulanus,   t.  degeneranus.      With  very   pale  ground 

colour. 
Nemeophila  russula.    Ab. 
Spilosoma  mendica.     One  f  specimen  at  Glandore,  coloured  almost  as 

pale  as  a  9 . 
Pterostoma  palpina.     One  specimen,  Mucross  Demesne. 
Notodonta  chaonia.     Two  specimens. 
Cymatophora  fluctuosa. 
Demas  coryli. 
Acronyctia  leporina. 
Nonagria  arundinis.    Gl. 
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Mamestra  persicaiife.     01. 

Stilbia  anomala.     Cap. 

Busina  tenebrosa.     Ab. 

Agrotis  saucia.     01. ;  not  rare. 

Pachnobis  rubricosa.     Ab. 

Tseniocampa  gothica,  v.  Oothicina.    Very  striking  examples. 

gracilis. 

pulverolenta.    A  few  specimens. 

Orthosia  lota.    K.  and  Gap. ;  ab. 

macilenta.     K.  and  Cap. ;  ab. 

Anchocelis  pistacina.    K.  and  Cap. ;  not  ab. 

lunosa.     01. 

Cerastis  yacinii.    Y.  ab.,  K.  and  Cap. 

spadicea.     Scarce. 

Scopelosoma  eatellitia.     Not  v.  ab. 
Xanthia  flayago  SO). 
Calymnia  trapczina.     Not  ab. 
Dianthoecia  cucubali.     K.  and  01. 

csesia.    01. 

capeincola.     01. 

capsophila.     01. 

Hecatera  serena.     Cap. 

Xylocampa  areola. 

Csdocampa  yetasta.    Ab.,  K.,  Cap.,  and  01. 

exoleta.     K.,  one  specimen ;  01.,  do. 

Xylina  omithopus.     Not  rare ;  K.  and  £ap.,  01. 

socia.  Do.        do.  do. 

Erastria  fasciana.     Ab. 

Bankia  argentnla.     K.,  locally  ab. 

Hydrelia  uncula. 

Euclidia  mi.     Ab. 

Bomolocha  f ontiB.     Not  rare. 


Oeoxztra. 

Eurymene  dolobraria.     One  in  Mucross  demesne. 
Ellopia  prosafriaria.     01. 
Himera  pennaria.    Ab. 
Amphydasis  betxdaria. 

Boarmia  repandata.     A  handsome  raiiety,  witli  the  edges  of  the 
median  band  f.  wg.  strongly  marked  in  black. 

cinctaria.     Not  rare,  and  generally  with  white  median  band. 

Tiphrosia  consonaria.     Not  rare. 

crepuscularia  and  biundularia.    Ab. 

punctulata.     Scarce. 

Oeometra  papilionaria.     01. 
Venusia  cambrica. 
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Acidalia  immutata. 

remutata.    Ab. 

inomata.     Scarce. 

margine  punctata.    61. 

Bapta  temerata.    Not  rare. 
Macaria  notata. 

Panagra  petraria.    Locally  ab. 
Selidosema  ericetaria.     01. 
Aspilates  strigillaria.    Y.  ab. 
Ligdia  adustata.     Scarce. 
Lomaspilis  marginata.     Ab. 
Hybemia  marginaria.     Ab. 

defoliaria.     Ab. 

Oporabia  dilutata.     Very  strongly  marked  forms ;  y.  ab. 
Emmelesia  albulata. 

adsequata. 

Eupithecia  renosata.    Melanic  coloration.     01. 

pulchellata. 

satyrata,  v.  callimaria. 

castigata. 

fraxinata.     One  specimen. 

nanata.    V.  ab. 

Yulgata.    V.  ab. 

abbreyiata.     Ab. 

exignata. 

pumilata.     Ab. 

coronata. 

debiliata. 

Lobophora  sexalisata.     Scarce. 

yiretata. 

Helanippe  bastata.    ]^ot  rare. 

tnstata.     Cap. ;  ab. 

nnangnlata.     Cap. 

Goremia  designata.     Kot  rare. 

Eucosmia  nndxdata.     01. 

Cidaria  siterata.    Mucross,  y.  ab. ;  Cap.,  01. 

• miata.     Not  ab. 

■ sufhimata.     Ab. 

Ftsaudes. 

Scoparia  ambigualis.     Y.  ab. 
dnbitalis. 
cratsBgella.    Cap. 

PlEBOPHOni. 

Mimssscoptilus  pterodactylus.    Cap. 
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Cbahbi. 
Crambus  geniculens.    Dorsey  I. 

TOBTBICES. 

Sciaphila  colgahoimaiia.    Diirsey  I. 
Bac^  lanceolana. 
Foedisca  bilunana. 
Ephippiphora  similana. 

pflugiana. 

trigeminana. 

Catoptria  scopoliana. 
Flenrota  bicostella. 
Aorolepia  granitella.    Gap. 
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XXXVI. — ^PlMT  BXPO&T  ON  THE  MaRDTB  FaUNA  OF  THE  S0X7TH-WK8T 

OF  Ireland. 
[Bead,  February  22,  1886.] 

Introduction. 

To  Dr.  E.  Perceyal  Wright  Ib  due  the  credit  of  forming  a  Committee 
to  investigate  the  Fauna  of  the  hundred  fathom  line  off  the  south- 
west coast  of  Ireland.  Professor  Wright  brought  the  matter  before 
the  Royal  Irish  Academy,  and  obtained  a  grant  for  that  purpose. 

A  preliminary  list  of  names  of  naturalists  who  might  constitute 
the  Committee  was  then  presented.  From  various  circumstances  this 
list  was  subsequently  considerably  modified,  and,  unfortunately,  the 
Committee  was  also  deprived  of  the  active  services  of  the  Convener. 

Most  fortunately  the  Committee  was  able  to  secure  the  services  of 
the  Rev.  W.  S.  Green,  whose  enthusiasm  in  dredging  operations  is 
unbounded.  His  practical  and  topical  knowledge  justified  the  Com- 
mittee in  leaving  him  to  make  all  local  arrangements,  which  the 
members  of  the  expedition  found  to  be  satisfactory  in  every  respect. 

Mr.  Green  further  enlisted  the  hearty  co-operation  of  Mr.  T.  E. 
Weekes,  the  Chairman  of  the  Queenstown  Towing  Company,  who 
accompanied  the  expedition.  Thanks  are  also  due  to  Mr.  W.  H.  W. 
Perrott,  who  undertook  the  mapping  of  the  course  of  the  vessel,  and 
the  plotting  of  the  stations,  and  whose  unfailing  energy  was  always 
at  the  disposal  of  his  colleagues. 

The  Committee  was  able  to  hire  the  well-known  steamer,  **  Lord 
Bandon,"  of  the  Queenstown  Towing  Company,  and  it  would  here 
express  its  appreciation  of  the  libercdity  with  which  that  Company 
treated  the  Committee.  The  crew  also  entered  heartily  into  the 
operations. 

The  Lord  Bandon  is  a  powerful  tug  steamer,  with  double,  inde- 
pendent reversible  engines.  She  is  a  very  sea-worthy  boat,  and 
though  some  rough  weather  was  experienced,  scarcely  a  drop  of  water 
was  shipped,  and  not  a  single  bottle  was  upset.  The  ease  with  which 
she  is  handled  render  her  peculiarly  fitted  for  this  class  of  work. 

The  party  consisted  of  Professor  A.  C.  Haddon,  M.A.,  M.R.I.A., 
and  H.  W.  Jacob,  Esq.,  of  Dublin ;  Joseph  Wright,  Esq.,  F.  G.  S., 
S.  M.  Malcomson,  M.D.,  and  W.  Swanston,  F.  G.  8.,  of  Belfast;  the 
Rev.  W.  8.  Green,  M.A.,  F.R.G.8.,  of  Carrigaline;  W.  H.  W.  Perrott, 
Esq.,  B.A.,  now  of  the  Royal  Artillery,  of  Monkstown,  Co.  Cork. 
Professor  Darcy,  W.  Thompson  of  Dundee,  and  J.  Marsh,  Esq.,  of 
Belfast,  also  accompanied  the  expedition  for  the  first  two  days. 

The  ''Lord  Bandon"  started  from  Queenstown  at  3-30,  p.m.,  on 
Monday,  August  3rd,  1885,  and  the  dredging  commenced  at  5  o'clock 
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the  next  morning,  forty-nine  mileB  west  of  Cape  Clear,  in  ninety 
fathoms.  Various  hauls  of  the  dredge  were  made,  but  though  the 
ground  appeared  to  be  rich,  the  roughness  of  the  weather  and  the 
temporary  disablement  of  the  scientific  staff  prevented  the  results  from 
being  as  satisfactory  as  could  be  wished.  After  dredging  for  about 
twenty- two  miles  (Station  I.),  active  operations  ceased  about  two 
o'clock,  p.m.,  and  an  anchorage  was  made  in  Dursey  Sound. 

Next  day,  the  mouth  of  Kenmare  Eiver  and  Ballinskellig  Bay  were 
dredged.  The  weather  was  calmer,  and  the  members  of  the  staff  were 
able  to  prosecute  their  several  duties. 

On  Thursday,  August  5th,  the  anchorage  in  Ballinskellig  Bay  was 
left  very  early ;  breakfast  was  taken  in  the  lee  of  the  SkelHgs,  and  soon 
after  10  o* clock  the  dredge  was  down  at  a  depth  of  120  fethoms, 
twenty-five  miles  W.N.W.  (by  compass)  of  Great  Skellig.  Several 
hauls  of  the  dredges  were  made  from  120-110  fathoms  (Station  Y.). 
In  the  afternoon,  dredging  was  conducted  about  twelve  miles  S.W.  of 
the  Skelligs  in  79-70  fathoms.  Anchorage  was  for  a  second  time 
made  in  Dursey  Sound. 

Friday  was  devoted  to  dredging  opposite  the  mouth  of  Bantry  Bay 
and  along  Berehaven.  The  night  was  passed  in  Bantry  Harbour,  and 
Professor  Haddon  and  Mr.  Jacob  were  landed  soon  after  daybreak  the 
next  morning. 

The  remainder  of  the  party  made  four  casts  of  the  dredge  along  the 
south  coast,  and  arrived  at  Queenstown  on  Saturday  evening. 

Professor  Haddon  and  Mr.  Jacob  spent  the  following  fortnight  in 
Bantry  Bay.  The  weather  was  at  first  very  unsettled,  and  quite  pre- 
vented any  dredging.  A  week  was  spent  at  Castletown-Bere  investi- 
gating the  fauna  of  Berehaven. 


Oredffiny  Stations,  and  CHeneral  Besults. 

Station  I. — Forty   miles  off  south-west  Ireland;  lat.  51°  16'  If.; 

long.  10°  31'  W. 

Log  No.  1. — Forty  miles  W.  (by  compass)  of  Fastnet ;  depth  90 

fathoms;  sand. 

Log  No.  2. — About  five  miles  N.E.  of  No.  1 ;  depth  90  fathoms ; 

sand. 

Log  No.  3. — Six  miles  N.E.  of  No.  2 ;  depth  80  fathoms ;  sand, 

with  broken  and  living  shells. 

Log  No.  4. — About  four  miles  N.E.  of  No.  8 ;  depth  about  30 

fathoms ;  broken  shells. 

Log  No.  5. — About  four  to  six  miles  N.E.  of  No.  4;  depth  75 

fathoms. 
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This  station  presented  ns  with  the  greatest  number  of  interesting 
specimens,  which,  however,  mainly  came  up  in  the  dredge  at  Log  No.  3. 
The  bottom  appears  to  be  sandy,  with  broken  and  living  shells,  and 
patches  of  Pinna  rudis  in  places,  which  latter  were  broken  across  the 
middle  by  the  dredge  passing  over  them,  their  rounded  ends  being 
mainly  brought  up.     Unfortunately  no  fine  material  was  obtained. 

Gephyra  dorhnii  on  tubes  of  Tubularia  indivisa,  Palythoa  sp.,  Epi- 
zoanthus  papillosus,  commensal  with  Eupagurus  excavatus  and  Spi- 
ropagums  levis,  Caryophyllia  clavus,  var.  borealis.  Ophiactis  ballii, 
Ophioglypha  lacertosa,  large.  Ophiothrix  liitkeni,  large.  Echinus 
microstoma,  Spatangus  raschi.    Lanice  conchilega,  Nothria  conchilega. 

In  addition  to  the  two  species  of  Paguridse  just  mentioned,  were 
£.  bemhardus  and  an  undetermined  species  of  hermit  crab  living  in  a 
Scrpula-tube.     Ebalia  pennantii  also  occurred. 

Statiojt  II. — Dursey  Sound. 

Log  No.  6. — South  entrance  to  Dursey  Sound ;  depth  25  fathoms ; 

sand. 

Log  No.  7. — Dursey  Sound ;  depth  25  fathoms ;  sand. 

Log  No.  8. — Dursey  Sound ;  depth  20  fathoms ;  sand  and  large 

quantities  of  sea-weed. 

Foraminif era  rare.  Textularia  gramen  and  T.  agglutinans,  common. 
Ophiothrix  pentaphyUum  (7  and  8).  Goniodoris  castanea,  G.  nodosa, 
Triopa  clavigera,  Thccacera  sp.,  Aplysia  egg-coils  only.  The  following 
Crustacea  were  trawled : — 

Inachus  dorsettensis,  Portunus  marmoreus,  Corystcs  cassivelaunus, 
Atylus  swammerdamii,  Amathilla  sabini,  Gammarus  locusta,  Aora 
gracilis. 

Station  III. — Mouth  of  Kenmare  River. 

Log  No.  9. — In  line  between  Dursey  Sound  and  Lamb's  Head, 

three   miles  from  the   Sound;   depth  41  to  38 
fathoms;  mud. 

Log  No.  10. — ^Between  Bull  Rock  and  Skarriff,  four  miles  from 

former ;  depth  47  to  44  fathoms ;  mud. 

Log  No.  1 1.— Two  miles  S. W.  of  Skarriff ;  depth  44  to  38  fathoms; 

muddy  sand. 

Log  No.  12. — One  mile  S.  of  SkarrifP;  depth 40  fathoms;  muddy 

sand  and  dead  shells. 

Log  No.  21. — ^Between  Bull  Rock  and  Great  SkeUig,  five  miles 

from  former ;  depth  48  fathoms ;  fine  sand. 
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Foraminif era  plentiful :  Comuspira  foliacea,  Thurammina  papillata, 
Gaudryina  filiformis,  Sphseroidina  bulloides,  Fullenia  quinqueloba, 
Pulvinulina  michelmiana,  Chilostomella  ovoidea ;  Halcampa  arenacaa, 
sp.  n.  (11),  Caryophyllia  clavus,  vars.  borealis  and  smithii;  C.  cylin- 
dirica,  Yirgalaiia  mirabilis  (11);  Astropecten  irregularis^  Luidia  sarsii, 
Amphiura  filiformis,  Ophioglypha  lacertosa,  0.  albida,  Cncumaiia 
pentactes  (10);  Amphictene  auricoma  (21),  Owenia  filiformis  (21). 
Terebratulina  caput-serpentis,  rare ;  Crania  anomala,  common ;  Inachus 
dorsettcnsis,  Ebalia  crancbii,  Spiropaguros  Isevis,  Steiracrangon  all- 
manni. 

Station  IV. — Ballinskellig  Bay. 

Log  "^0  13. — About  one  anda-half  mile  K.E.  of  Skarriff ;  depth 

27  fathoms;  bottom,  stones  and  rocks.  (Beam- 
trawl  with  two  attached  tow  nets  carried  away, 
also  two  dredges  fouled,  and  came  up  with  only  a 
few  rounded  stones.) 

Log  No.  14. — South  end  of  Ballinskellig  Bay;  one  mile  N.  £.  of 

Hog's  Head;  depth  17  to  12  fathoms;  stones. 

Log  No.  15. — North  end  of  Ballinskellig  Bay,  about  half  a  mile 

from  shore;  depth  5  fathoms;  fine  sand,  with 
Zostera. 

Foraminifera  rare.  C&mpanularia  angulata.  Usual  common 
Echinoderms.     Dentalium  entalis,  Loligo  media. 

Station  V. — About  twenty-five  miles  W.  N.  W.  of  Great  Skellig ; 

lat  61°  46'  N. ;  long.  11°  13'  W. 

Log  No.  16. — Twenty-six  miles  W.N.W.  (by  compass)  of  Great 

Skellig ;  depth  120  fathoms ;  sand. 

Log  No.  17. — Three  and  a-half  miles  S.  of  No.  16;  depth  110 

fathoms ;  sand. 

Eoraminif  era. — Most  abundant,  and  of  exceptional  interest.  A  large 
quantity  of  the  sea-bottero  was  brought  up  at  Log.  No.  17,  in  whidi 
one  hundred  and  forty-three  species  and  varieties  were  afterwards 
found — sixteen  of  these  are  new  to  Britain — ^besides  many  others 
which  have  been  rarely  met  with  o£E  our  coast.  Echinodermata. — 
Ophioglypa  affinis,  not  unfrequent,  of  small  size ;  Echinus  micros- 
toma, common ;  Spatangus  raschi,  fragments.  Vermes. — Niomache 
lumbricalis,  Trophonia  plumosa  (?);  HyalinoBcia  tubicola,  Owenia 
filiformis,  and  Lanice  conchylega.  Ostxacoda. — Very  scarce,  many 
consisting  of  only  a  single  valve ;  the  most  interesting  are  Gythere 
globulifera,  Cytheropteron  alatum,  Loxoconcha  fragilis,  and  Cythe- 
ridea  sorbyana.  It  is  somewhat  remarkable  that  Cytheridea  punctil- 
lata  is  here  common,  while  the  really  much  commoner  C.  papillosa  is 
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very  rare.  These  closely  allied  species  are  often  found  together. 
Malacostraca. — Nyctiphanes  norvegica,  Anonyx  gulosus,  Proto  ven- 
tiicosa,  Triphosa  longipes,  and  Eupagaras  excavatus. 

Station.  VI. — About  twelve  miles  8.  W.  of  Great  Skellig. 

Log  No.  18.— Twelve  miles  S.W.  of  Great  Skellig ;   depth  79 

fathoms ;  sand. 

Log  No.  19. — Two  miles  N.  W.  of  No.  18 ;   same  depth  and 

bottom. 

Log  No.  20.— One  mile  or  so  E.  S.  E.  of  No.   19 ;   depth  70 

fathoms ;  muddy  sand. 

Foraminif era  most  abundant ;  the  species  very  similar  to  those  of 
Station  V.,  Tcchnitella  legumen  was  obtained  only  here ;  Antennu- 
laria  antennina,  Aglaophenia  pluma,  and  A.  myriophyllum ;  Amphiura 
filiformisy  Brissopsis  lyrifer,  Echinocardium  flayescens,  Thyone  rapha- 
nus  (20) ;  Gerebratulus  angulosus,  Amphicteis  gunneri  (19).  Galathea 
andrcwsii,  Corophium  tenuicome. 

Station  VII. — Mouth  of  Bantry  Bay. 

Log  No.  22.— Seven  miles  8.  S.  W.  of  Dursey  Head ;  depth  40 

fathoms  \  coarse  sand. 

Log  No.  23.— Two  and  a-half  miles  E.  of  No.  22 ;  depth  37  to  35 

fathoms ;  coarse  sand. 

Poraminifera  plentiful.  Chitonactis  (?)  expansa  sp.  n.  (22),  Caryo- 
phyllia  clavus,  var.  smithii ;  Virgularia  mirabilis  (23) ;  Astropecten, 
irregularis,  Luidia  sayignii,  L.  sarsii,  Ophioglypha  lacertosa,  large, 
0.  {^nis,  Spatangus  puipureus,  Echinocardium  flavescens ;  PhyUo- 
doce  lamelligera,  Nereis  dumerilii,  Hyalinoecia  tubicola,  Amphictene 
lauricoma,  Fectinaria  belgica,  Lanice  conchylega. 

Eemarkably  fine  specimens  of  the  Ostracod  Bythocythere  constricta 
were  abundant ;  the  other  Crustacea  being  Ebalia  cranchii,  Eupagurus 
Isevis,  Steiracrangon  allmanni,  Anonyx  gulosus,  Hippomedon  holboUi, 
Callisoma  crenata,  Astacilla  longicomis. 

Ascidia  aspersa,  A.  virginea,  pedunculated ;  Styela  grossularia,  on 
first;  Molgula  occulta  (?)  common;  Eugyra  glutinans;  Folycarpa 
comata. 

Station  VIII. — ^Berehaven. 

Log  No  24. — West  entrance  to  Berehaven,  close  to  Bere  Island ; 

depth  25  to  8  fathoms ;  coarse  sand  and  broken 

shells. 
Log  No.  25. — Berehaven,  from  Volage  Bock  to  Hornet  Bock  ; 

depth  about  5  fathoms ;  mud,  sand,  and  stones. 

Log  No.  26. — ^Berehaven,  S.  of  Beal  Lough  to  George  Bock ; 

depth  7  fathoms ;  fine,  dense  mud. 
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The  following  Ib  a  sunmiary  of  the  results  obtained  by  PiofesBor 
Haddon  and  Mr.  Jacob,  after  a  more  detailed  examination  of  a  portion 
of  Berehaven : — 

West  entrance  (log  No.  24).  The  otter-trawl  brought  up  thirty- 
two  specimens  of  Echinus  escidentus,  mostly  of  large  size,  Echinocar- 
diimi  flavescens,  laneus  marinus. 

Prom  Na-glas  Point  to  Fort  Point ;  depth  6  to  4  fathoms ;  bottom 
sand,  mud  and  a  few  broken  shells  ;  dredges  came  up  nearly  empty, 
contained  only  a  few  common  Hermit  crabs  and  shells. 

From  Fort  Point  to  Long  Point ;  depth  7  to  3^  fathoms ;  bottom, 
broken  shells,  various  Kemerteans  aud  other  worms,  Eolis  coronata 
on  seaweed,  &c. 

From  Colt  Eocks  to  a  little  K.  of  Drum  Point ;  depth  about  8 
fathoms ;  bottom  mud,  with  seaweed.  Not  much  except  a  few  cms- 
tacea  and  scallops. 

All  the  bottom  to  landward  of  the  5  fathom-line  on  the  north  side 
between  Dinish  Island  and  Hornet  Bock  is  extremely  poor  dredging 
ground,  consisting  chiefly  of  rolled  stones,  with  or  without  a  coating  d 
seaweed. 

The  channel  included  between  the  two  5-fathom  lines  has  a  uni- 
form bottom  of  a  dense  adhesive  mud,  containing  a  few  worms  and 
echinoderms.  In  certain  spots  life  is  more  abundant,  this  being 
notably  the  case  in  the  10-fathom  depression,  just  off  the  White 
buoy  at  Yolage  Eock,  where,  espeoiaUy  a  trifle  to  the  east,  is  a  col- 
lection of  dead  and  broken  shells  which  are  often  encrusted  with 
Palythoa. 

The  following  list  will  give  some  idea  of  the  Fauna  of  this  region 
of  Berehaven : — 

Coelentcrata — Several  common  Hydroids,  Palythoa  arenacea  (?)  andP. 
sp.  Echinodermata,  Antedon  rosaceus,  Asterias  glacialis,  A.  rubens, 
A  violacea,  Amphiura  chiajii,  A.  flliformis,  Ophiocoma  nigra,  0. 
lacertosa,  large  size ;  0.  albida,  0.  afSbiis,  Ophiothrix  pentaphjl- 
lum,  Brissopsis  lynfer,  large  size;  Echinocardium  flavescens, 
Thyone  fusus,  T.  raphanus,  Ocnus  lactcus,  Synapta  inhsrcns. 
Vermes — Eurylepta  vittata,  Amphiporus  pulcher  (?),  lincus 
marinus,  Garinella  annulata. 

The  only  crustacca  of  any  note  were  a  small  male  of  Nephrops  nor- 
vegicus,  Lysianassa  spinicomis,  and  a  few  Amphipods. 

Tunicata — Molgula  occulta(?),  Ascidia  aspersa,  A.  mentula,  Styela 
grossularia,  S  rustica(?),  Clavelina  lepadiformis,  Leptoclinum 
maculatum,  Morchellium  argus,  Diplasoma  sp. 

Yolage  Rock  to  Honiet  Bock  (log.  No.  25),  depth  about  5  fathoms; 
bottom  sand  and  mud.  The  otter-trawl  brought  up  large  numbers  of 
Antedon  rosaceus  and  its  stalked  larvss.  The  two  species  of  Amphiura 
were  common  round  Hornet  Bock.  Sphenotrochus  wrightii.  Fora- 
minifera  plentiful,  of  species  which  usually  occur  in  shallow  water. 
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Common  shallow  water  Ostracoda  with  Argilloecia  cylindiica,  Para- 
doxofitoma  orcadense,  &c. 

Aecidia  mentula,  A.  aspersa,  A.  plebia,  Styela  grossularia,  Morchel- 
lium  argas,  Botryllus  sp. 

Dredgings  within  the  5  fathom  line  on  the  south  side  of  Berehayen, 
W.  of  Browra  Bocks,  gave  no  noteworthy  results. 

South  of  Beal  Lough  to  George  Bock  (log.  No.  26),  depth  about  7 
fathoms ;  bottom  dense  mud.  Only  a  few  worms,  common  Molluscs, 
and  Echinoderms,  and  numerous  large  common  Ascidians,  Ascidia 
aspersa,  also  Molgula  occulta  (?),  Styela  rustica(?)  Glavelina  lepadifor- 
mis,  Morchellium  argus,  &c.,  were  obtained. 

Shore-collecting  was  undertaken  when  the  tide  permitted,  but  the 
results  were  not  specially  encouraging.  By  far  the  best  collecting 
ground  is  the  shore  of  the  small  promontory  close  by  Dunboy  House. 

Stahobt  IX. — ^Bantry  Harbour. 

Log.  No.  32. — Bantry  Harbour ;  depth  4  to  6  fathoms ;  mud. 

The  weather  at  Bantry  Harbour  was  very  unfavourable ;  and  the 
muddy  nature  of  the  bottoms-owing  to  the  rocks  of  the  coast  being 
shales — prevents  the  fauna  from  being  particularly  rich  or  interesting. 
Various  mud-burrowing  worms,  scallops,  Bulla,  and  common  ascidians 
(A.  aspersa)  were  locally  plentiful. 

A  day  was  devoted  to  visiting  the  caves  on  the  north  shore  of  the 
Bay  between  Sheelane  Island  and  Shot  Head,  which  have  been  so 
graphically  described  by  Dr.  E.  P.  Wright  in  Gosse's  **  Actinologia 
Britannica,"  pp.  64,  65.  Unfortunately  the  tide  was  not  particularly 
favourable,  and  a  long  day  was  only  rewarded  with  the  sight  of  a  few 
specimens  of  the  commonest  European  sea-anemones. 

Station  X. — Long  Island  Bay. 

Log.  No.  27. — About  three  miles  S.  of  Alderman  Eocks;  depth 

30  fathoms ;  rocks. 

No  fine  material  brought  up ;  dredge  fouled  frequently,  and  came 
up  comparatively  empty.  A  few  pieces  of  rolled  coral,  living  Caryo- 
phyUia,  and  dead  Area.  One  haul  of  the  dredge  (which  fouled)  con- 
tained only  a  few  starfishes ;  one  specimen  of  Luidia  savignii  measured 
20  inches  across. 

Station  XI. — Off  Baltimore. 

Log.  No.  28. — Two  and  a-half  miles  S.  of  the  chapel  on  Sherkin 

Island ;  depth  30  fathoms ;  mud. 

Eoraminifera  most  abundant,  especially  the  genera  Polymorphina, 
Lagena,  and  Bulimina.     Gucumaria  pentactes. 

Station  XII. — Nine  miles  S.  of  Glandore. 

Log.  No.  29. — ^Nine  miles  S.  of  Glandore ;  depth  40  fathoms ; 

broken  shells. 
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The  dredge  brought  up  no  fine  material.  GFephjra  dorhnii  on 
tubes  of  Tubularia  indivisa;  Cucumaria  pentactes;  Tarioua  wonns, 
Terebratulina  caput  serpentiB,  rare ;  Crania  anomala  yery  common. 

Statiok  XIII. — Twelye  miles  off  Clonakilty  Bay. 

Log.  No.  30. — About  ten  miles  S.  of  Galley  Head  light;  depth 

54  fathoms ;  mud,  sand  and  dead  shells. 

A  number  of  rare  Foraminifcra  were  found  at  this  station,  rii., 
Planispirina  celata,  P.  contraria,  Trochammina  trullisata,  Textolaiia 
concava,  Bigenerina  digitata,  B.  nodosaria,  Bulimina  pyrula,  B.  buchi- 
ana,  Cassidulina  bradyi,  Ghilostomella  ovoidea,  Lagena  crenatat 
SphsBroidina  bulloides,  etc.  Craniaa  momala,  common.  Dentalimn 
en  talis. 

The  Committee  desire  in  this  Report  merely  to  give  the  actual 
results  obtained,  and  designedly  refrain  from  expressing  any  opinioa 
concerning  the  nature  and  afllnities  of  the  marine  fauna  of  the  soutb- 
west  of  Ireland. 


SnciAL  Bepobts. 

The  yarious  groups  haye  been  distributed  as  follows : — 

Foraminifara,     ....    Joseph  Wright,  F.0.8. 

HydroBoa, A.   R.  Nichols,   B.A.  (Hydroids),    and 

Professor  Haddon  (MedussB). 

KalacoBoa, Professor  A.  C.  Haddon,  H.A.,  M.B.I.A., 

and  8.  O.  Bidley  (Zoanthidae). 

Hexacoralla,      ....  S.  0.  Bidley,  M.A.,  &c. 

Schinodermata  (part),  Professor  A.  C.  Haddon. 

Holothuroides,  ....  Professor  F.  Jeffry  Bell,  H.A.,  &c. 

Vermes, Professor  A.  C.  Haddon. 

Polyzosy A.  R.  Nichols. 

Brachiopoda,      .     .     .     .  W.  Swanston,  F.G.S. 

MoUuaca, W.    Swanston    and    Professor   Haddon 

(Nudibranchiata). 

Ostracoda, S.  H.  Malcomson,  M.D. 

Copapoda, S.  M.  Malcomson. 

Amphipoda  &  Schisopoda,  Rey.  Canon  A.  H.  Korman,  LL.D.,  &c. 

Decapoda, H.  W.  Jacob. 

k, Professor  Herdman,  D.8c.y  F.R.S.E.,  &c. 


» 
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Bhixopoda. 

FoBA^miflFKRA. 

Most  of  the  seyenteen  gatherings  taken  q&  the  south-west  of 
Ireland  haye  already  been  microscopically  examined  for  Foramini- 
fera.  Only  one  of  them,  however,  (Station  V.,  log  No.  17,  depth 
110  fathoms)  has  been  thoroughly  exhausted,  the  others  having  been 
gone  over  in  a  somewhat  superficial  manner,  but  a  sufficient  quantity 
of  the  material  has  been  glanced  through  to  give  a  good  general  idea  of 
the  Foraminifera  of  this  part  of  our  coast.  One  hundred  and  sixty-nine 
species  and  varieties  have  already  been  identified ;  but  as  much  of  the 
examination  remains  to  be  done,  it  is  probable  that  other  forms  will  be 
added  to  the  list.  Station  Y.,  log.  17,  yielded  material  of  exceptional 
interest.  One  hundred  and  forty-thr«e  species  and  varieties  were  ob- 
tained at  this  place  alone,  the  specimens  being  for  the  most  part  larger 
in  size  than  those  usually  met  with  around  our  coasts :  sixteen  of  them 
are  additions  to  the  British  Fauna,  and  a  number  of  the  others  have 
been  rarely  met  with  in  Britain.  No  additional  new  British  forms  were 
found  in  any  of  the  other  gatherings.  With  the  exception  of  Webbina 
clavata  and  Globigerina  rubra,  all  the  species  found  at  log  17,  new  to 
Britain,  were  also  met  with  at  Station  YI.,  log  18 ;  79  fatiiioms,  a  few 
miles  nearer  shore ;  many  of  them  also  occurred  in  the  shallow  water 
gatherings.  Key.  W.  S.  Green,  F.R.G.S.,  Carrigaline ;  Daniel  O'Connell, 
Esq.,  Derrynane  Abbey ;  and  Rev.  Alexander  Delop,  Valencia  Island, 
kindly  contributed  shore  gatherings  from  various  localities. 


List  of  Species. 

Bpm9%  markid  (*)  are  new  to  the  BritUh  Fauna. 

Bilocnlina  spheera,  d'Orb.  Large  typical  specimens  occur  plentifully 
at  Station  YL,  79  fathoms;  and  Station  Y.,  110  fathoms. 
Typical  examples  of  this  species  are  rarely  met  with  off  the 
British  coast. 

ringens,  Lamk.    Frequent. 

depressa,  d'Orb.    Frequent. 

Spiroloculina  limbata,  d'Orb.     Frequent. 

planulata,  Lamk.    Rare. 

Miliolina  trigonula,  Lamk.    Rare. 

tricarinata,  d'Orb.    Rare. 

'  oblonga,  Mont.    Rare. 

3P2 
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Miliolina  seminulum,  Linn.  Common.  Most  of  the  specimens  found 
in  the  deep  water  gatherings  approach  in  contour  M.  anbe- 
riana. 

secans,  d'Orb.      Common  in  shore  gatherings  at  Derrynane 

Harbour  and  Ballinskellig  Bay. 

tenuis,  Czjzek.     Rare. 

subrotunda,  Mont.    Frequent,  especially  in  the  shallow  water 

and  shore  gatherings. 

bicomis,  W.  &  J.     Rare. 

ferussacii,  d'Orb.     Rare. 

ferussacii,  d'Orb.,  var.  approaching  in  contour  M.  sclerotica, 

Karrer.     Rare. 

agglutinans,  d'Orb.     Rare. 

fusca,  Brady.     Rare  in  shore  sand,  Derrynane  Harbour. 

Ophthalmidium  carinatum,  Balkwill  &  Wright.  Common  at  Station 
XI.,  off  Baltimore ;  26  fathoms. 

Planispirina  contraria,  d'Orb.  A  few  examples  of  this  rare  species 
were  found  at  Station  V.,  110  to  120  fathoms;  Station  VI., 
79  fathoms  ;  and  Station  XIII.,  54  fathoms. 

^Planispirina  celata,  Costa.  Rather  rare  at  the  following  stations: 
Station  V.,  110  to  120  fathoms ;  Station  XIII.,  64  fathoms; 
Station  YI.,  79  fathoms ;  and  Station  III.,  48  fathoms. 

Comuspira  foliacea,  Phil.     Rare. 

involvens,  Reuss.    Rare. 

♦ carinata,  Costa.     Rare  at  Station  V. ;  110  to  120  fathoms;  and 

Station  YI.,  79  fathoms. 

^Bathysiphon  filiformis,  Sars.  A  few  small  specimens  were  found  at 
Station  Y.,  110  fathoms ;  and  Station  YI.,  79  fathoms. 

Psammosphsera  fusca,  Schultze.  Good  typical  specimens.  Frequent 
at  the  following  stations :  Station  Y.,  110  fathoms ;  Station 
YI.,  79  fathoms ;  and  Station  III.,  48  fathoms.  This  species 
has  been  rarely  met  with  off  the  British  coast. 

Technitella  legumen,  Norman.     Rare  at  Station  YI.,  79  fathoms. 

Hyperammina  elongata,  Brady.  Rare  at  Station  Y.,  110  fathoms; 
and  Station  YI.,  79  fathoms. 

Reophax  f usiformis,  Will.     Frequent. 

scorpiurus,  Mont.     Frequent. 

Huplophragmium  glomeratum,  Brady.    Rare. 

globigeriniforme,  P.  &  J.    Rare. 

pseudospirale.  Will.     Rare. 

—  canariensc,  d'Orb.    Rare. 
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Placopsilina  cenomana,  d'Orb.  Small  specimens,  parasitic  on  shells^ 
&c.y  were  found  at  Station  Y.,  110  to  120  fathoms.  Only 
one  recent  example  of  this  rare  species  has  hitherto  been 
recorded  from  Britain.  It  was  found  by  Dr.  Malcomson  in 
a  shore  gathering,  Belfast  Lough. 

Thurammina  papillata,  Brady.  Kare  at  Station  Y.,  110  fathoms; 
Station  YI.,  79  fathoms;  and  Station  III.,  38  to  41  fathoms. 
Only  one  recent  example  of  this  species  has  been  hitherto 
met  with  in  Britain.  It  was  found  ofE  Loch  Scavaig,  on  the 
west  coast  of  Scotland,  45  to  60  fathoms. 

Ammodiscus  incertus,  d'Orb.    Kare. 

gordialis,  J.  &  P.    Bare. 

charoides,  J.  &  P.    Bare. 

Trochammina  squamata,  J.  &  P.     Bare. 

macrescens,   Brady.      Bare  at  Derrynane  Harbour,   between 

tides. 

inflata,  Mont.    Bare  at  Derrynane  Harbour,  between  tides. 

♦ nitida,  Brady.  Bather  rare  at  Station  Y.,  110  fathoms;  Sta- 
tion YI.,  79  fathoms;  Station  YII.,  40  to  45  fathoms;  and 
Station  II.,  48  fathoms. 

*—  truUisata,  Brady.  Small  specimens.  Yery  common  at  Sta- 
tion Y.,  110  fathoms;  Station  YI.,  79  fathoms;  and  Station 
XTTT.,  64  fathoms.  "This  beautiful  little  shell  has  been 
noted  at  twenty-fiye  localities,  pretty  evenly  scattered  over 
the  Korth  and  South  Atlantic,  the  Southern  Ocean,  and 
North  and  South  Pacific.  Of  these,  only  five  have  depths 
of  less  than  1500  fathoms,  and  fifteen  are  above  2000 
fathoms."  * 

♦Webbina  clavata,  J.  &  P.     Bare  at  Station  Y.,  110  to  120  fathoms. 

*Textularia  concava,  Karrer.  Large  specimens.  Found  at  six  of  the 
Stations;  very  common  at  Station  Y.,  110  fathoms,  and 
Station  YI.,  79  fathoms. 

Textularia  sagittula,  Defrance.     Frequent. 

gramen,  d'Orb.     Common. 

agglutinans,  d'Orb.    Frequent. 

Bigenerina  nodosaria,  d'Orb.  Yery  common  at  Station  III.,  Sta- 
tion Y.,  and  Station  YI. ;  very  rare  at  Station  XIII. 

digitata,  d'Orb.     Yery  common  at  Station  III.,  Station  Y., 

Station  YI.,  and  Station  XIII. 


^  Brady's  Rep,  Challenger^  Foraminifera^  p.  343. 


610  Proceedings  of  the  Royal  Iriih  Academy, 

Gaudryina  filiformis,  Beithelin.     Rare. 

Yemcuilina  polystropha,  Eeius.     Bare. 

Valyulina  fusca.  Will,  round  at  five  Stations.  Common  at  Sta- 
tion Y.,  110  fathoms;  and  Station  YI.,  79  fathoms. 

Bulimina  elegans,  d'Orb.    Frequent  at  Bereral  of  the  Stations. 

* pyrula,  d'Orb.     Found  in  nearly  all]  the   gatheiings  ;   very 

common  at  Station  Y.,  110  fathoms. 

pupoidcs,  d'Orb.     Common. 

ovata,  d'Orb.  ( Will  Ree,  For.,  pi.  v.,  figs.  129, 130).     Common. 

elegantissima,  d'Orb.     Yery  rare. 

subteres,  Brady.     Found  in  nearly  all  the  gatherings ;  large 

typical  specimens  are  common  at  Station  Y.,  1 10  fathoms. 

marginata,  d'Orb.     Common. 

* buchiana,  d*Orb.    Frequent  at  Station  Y.,  110 to  120  fathoms; 

rare  at  Station  III.,  48  fathoms ;  Station  YI.,  79  fathoms ; 
and  Station  XIII.,  54  fathoms. 

Yirgulina  schreibersiana,  Czjzek.     Frequent. 
Bolivina  punctata,  d'Orb.     Bare. 

dilatata,  Keuss.     Common. 

textilarioides,  Reuss.    Frequent. 

plicata,  d'Orb.     Bare. 

difPormis,  Will.     Frequent. 

Cassidulina  laBvigata,  d'Orb.     Yery  common. 
crassa,  d'Orb.    Bare. 

bradyi,  Norman.  Bare  in  the  shallow-water  gatherings ;  com- 
mon at  Station  Y.,  110  to  120  fathoms;  Station  YI., 
79  fathoms;  and  Station  XIII.,  54  fathoms. 

Chilostomella  ovoidea,  Beuss.  Common  at  Station  Y.,  110  fathoms; 
Station  YI.,  79  fathoms;  and  Station  XIII.,  54  fathoms; 
rare  at  Station  III.,  48  fathoms. 

Lagena  globosa,  Mont.     Yery  rare. 

apiculata,  Beuss.  Bare  at  Station  Y.,  110  fathoms;  and  Sta- 
tion YI.,  79  fathoms. 

lineata,  Will.     Bare. 

ladvis,  Mont.    Bare. 

,  var.  clavata,  d'Orb.    Frequent. 

gracillima,  Seg.     Bare.     Fine  typical  specimens  were  found  at 

Station  Y.,  110  fathoms. 
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Tjagena  hispida,  Eenss.  Found  in  most  of  the  gatherings.  Common  at 
Station  y.y  110  fathoms;  and  Station  XIII.,  off  Clonakilty 
Bay,  54  fathoms. 

striata,  d'Orb.     Common. 

corvilineata,  Balkwill  and  "Wright.     One  specimen  at  Station 

XIII.,  54  fathoms. 

gracilis,  Will.     Rare. 

distoma,  P.  &  J.  Fine  typical  specimens  were  found  at  Sta- 
tion v.,  110  fathoms. 

sulcata,  W.  &  J.     Frequent. 

costata,  Will.     One  specimen  at  Station  XI.,  26  fathoms. 

wiUiamsoni,  Alcock.     Frequent. 

semistriata,  Will.     Frequent. 

Bemilineata,  Wright.^    Very  rare  at  Station  V.,  110  fathoms. 

crenata,  P.  &  J.     Frequent  at  Station  V.,  110  fathoms;  and 

Station  YI.,  79  fathoms ;  rare  at  Station  XIII.,  54  fathoms. 

squamosa,  Mont.     Rare. 

hexagona,  Will.     Rare. 

Iffivigata,  Reuss.     Rare. 

— ,  var.  quadrata,  Will.     Very  rare. 

marginata,  W.  &  J.     Rare. 

lagenoides,  Will.     Rare. 

■,  var.  tenuistriata,  Brady.     Very  rare  at  Station  XI.,  off 


Baltimore,  26  fathoms. 
orbignyana,  Seg.     Common. 

^ ,  var.  walleriana.  Nov.  var.     A  variety  having  the  centre  of 

the  convex  faces  ornamented  with  a  prominent  boss.  Found 
in  several  of  the  gatherings.  Common  at  Station  Y.,  110 
fathoms ;  and  Station  YI.,  79  fathoms. 

Lagena  bicarinata,  Terquem.     Rare. 

ffmbriata,  Brady.    Found  at  four  of  the  Stations ;  very  common 

at  Station  Y.,  110  fathoms.  Mr.  Brady,'  speaking  of  the 
geographical  distribution  of  this  species,  says : — '*  L.  fimbriata 
is  a  rare  variety,  and  affects  very  deep  water ;  it  has  been . 
noticed  at  three  Stations  in  the  North  Atlantic,  at  one  in  the 
Southern  Ocean,  at  three  in  the  South  Pacific,  and  at  one  in 
the  North  Pacific .  Of  these,  two  are  respectively  580 
fathoms,  and  620  fathoms ;  the  remaining  six  at  depths 
2300  fathoms,  or  more.''  It  is  also  recorded  by  Messrs. 
Balkwill  and  Millett,^  three  specimens  having  been  found 
by  them  in  shore-sand  on  the  coast  of  Galway. 

1  PtM,  Belfast  Nat,  Field  Club,  1844-6 ;  App.  p.  320,  pi.  xxvi.  fig.  7. 

*  Bsp.  Chalknger,  Foraminifera,  p.  486. 

'  Journal  of  Miorotcopy  and  Natural  SeUnce,  iii.  1884. 
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Nodosaria  (Glandulina)  Isavigata,  d'Orb.     Bare  at  Station  Y.,  110  to 
120  fathoms. 

♦ (Glandidina)  rotundata,  Eeuss.     Common  at  Station  V.,  110  to 

120  fathoms;  and  Station  YI.,  79  fathoms. 

radicula,  Linn.     One  specimen  at  Station  Y.,  120  fathoms. 

pyrula,  d'Orb.    Bare. 

(D.)  pauperata,  d'Orb.      One  specimen    at    Station  Y.,   110 

fathoms. 

(D.)  consobrina,  d'Orb.     Yery  rare. 

(D.)  communis,  d'Orb.     Frequent. 

raphanus,  Linn.     Rare  at  Station  Y.,  110  to  120  fathoms. 

sealaris,  Batsch.     Frequent. 

,  var.  separans,  Brady.     Found  at  three  stations ;  common 

at  Station  Y.,  110  to  120  fathoms. 

(D.)  obliqua,  Linn.     Bare. 

Marginulina  glabra,  d'Orb.     Bare. 

costata,  Batsch.    Bather  rare  at  Station  Y.,  110  fathoms;  and 

Station  YI.,  79  fathoms. 

^HUristellaria  variabilis,  Beuss.    Bather  rare  at  Station  Y.,  1 10  fathoms. 

crepidula,  F.  &  M.     Bare. 

rotulata,  Lamk.     Bare. 

cultrata,  Montf.     Bare  at  Station  Y.,  110  to  120  fathoms. 

Polymorphina  lactea,  W.  &  J.     Frequent. 

gibba,  d'Orb.     Frequent. 

sororia,  Beuss,  var.  cuspidata,  Brady.    Bather  rare  at  Station  Y., 

110  fathoms;  Station  YI.,  79  fathoms;  and  Station  XIII., 
54  fathoms. 

lanceolata,  Beuss.     Bare. 

oblonga,  Will.     Bare. 

compressa,  d'Orb.    Frequent. 

concava.  Will.     Bare  at  Station  Y.,  110  fathoms. 

rotundata,  Bomemann.     Frequent  at  Station  YI.,  79  fathoms. 

,  fistulose  form.    Found  at  three  of  the  Stations.    Common 

at  Station  YI.,  79  fathoms,  the  specimens  being  very  fine. 

myristif ormis,  Will.     Frequent. 


TJvigerina  pygmna,  d'Orb.  Large  typical  specimens.  Common  at 
Station  Y.,  110  to  120  fathoms;  Station  YI.,  79  fathoms; 
and  Station  XIII.,  54  fathoms ;  rather  rare  at  Station  III., 
38  to  48  fathoms. 

angulosa.  Will.    Frequent. 

canariensis,  d'Orb.     Yery  rare. 
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Globigerina  bulloides,  d'Orb.     Common. 

inflata,  d'Orb.     Found  in  nearly  all  the  gatherings ;   large 

typical    specimens    abundant   at  Station  Y.,    110  to   120 
fathoms;  and  Station  YI.,  79  fathoms. 

^ rubra,   d'Orb.      Small  specimens ;  very  rare  at  Station  V., 

110  fathoms. 

* SBquilateralis,  Brady.     Bare  at  Station  Y.,  110  to  120  fathoms ; 

and  Station  YI.,   79  fathoms ;  very  rare  at  Station  III. ; 
mouth  of  Kenmare  River,  48  fathoms. 

Orbulina  uni versa,  d'Orb.  Found  in  many  of  the  gatherings ;  large 
specimens  common  at  Stations  Y.,  110  to  120  fathoms;  and 
Station  YI.,  79  fathoms. 

Pullenia  quinqueloba,  Reuss.  Frequent  at  Station  Y.,  110  to  120 
fathoms ;  and  Station  YI.,  79  fathoms ;  very  rare  at  Station 
III. ;  mouth  of  Kenmare  Eiver,  46  fathoms.  Only  one 
specimen  of  this  species  has  hitherto  been  recorded  from 
Britain ;  it  was  found  off  Dublin,  45  fathoms. 

SphsBToidina  bulloides,  d'Orb.  Large  typical  specimens.  Common 
at  Station  Y.,  110  to  120  fathoms;  and  Station  YI.,  79 
fathoms;  very  rare  at  Station  III.,  48  fathoms;  and  Station 
XIII.,  54  fatiioms.  This  species  has  been  rarely  met  with 
off  the  British  coast. 

Spiiillina  vivipara,  Ehr.     Bare  at  Station  XI.,  26  fathoms. 

Fatellina  corrugata,  Will.     Eatc. 

Discorbina  globularis,  d'Orb.    Frequent. 

rosacea,  d'Orb.     Rare. 

bertheloti,  d'Orb.     Found  in  most  of  the  gatherings ;  common 

at  Station  Y.,  110  to  120  fathoms;  and  Stations  YI.,  79 
fathoms. 

Planorbulina  mediterranensis,  d'Orb.     Frequent. 

Truncatulina  rcfulgens,  Montf.  Rare  at  Station  Y.,  110  fathoms; 
and  Station  III.,  40  to  48  fathoms. 

lobatula,  W.  &  J.    Frequent. 

ungeriana,  d'Orb.    Frequent  at  Station  Y.,  1 10  to  120  fathoms 

and  Station  YI.,  79  fathoms;   very  rare  at  Station  III. 
mouth  of  Kenmare  River,  48  fathoms. 

Pulvinulina  repanda,  F.  &  M.  Rare  at  Station  III. ;  mouth  of  Ken 
mare  River,  40  to  48  fathoms. 

auricula,  F.  &  M.     Common. 
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Pulyinuliiia  canariensis,  d'Orb.     Rare  at  Station  Y.,  110  fathoms. 

patagonica,  d'Orb.     Rare  at  Station  V.,  110  to  120  fathoms; 

and  Station  XIII.,  54  fathoms. 

karsteni,    Eenas.    Large  typical   specimens.    Bather  rare   at 

Station  V.,  110  to  120  fathoms;  and  Station  VI.,  79 
fathoms. 

♦ micheliniana,  d'Orb.      Frequent  at   Station  V.,    110   to   120 

fathoms;  and  Station  VI.,  79  fathoms;  very  rare  at  Station 
III. ;  mouth  of  Kenmare  River,  48  fathoms. 

— —  elegans,  d*Orb.  Large  specimens.  Frequent  at  Station  V.,  110 
to  120 fathoms;  and  Station  VI.,  79 fathoms;  rare  at  Station 
II.,  15  to  25  fathoms ;  and  Station  III.,  48  fathoms. 

Rotalia  beccarii,  Linn.     Frequent. 

orbicularis,  d'Orb.     Rare  at  Station  V.,  120  fathoms. 

nitida,  Will.     Rare. 

Gjpsina  globulus,  Reuss.     One  large  specimen  at  Station  V.,  110 

fathoms. 
yesicularis,  P.  &  J.     One  specimen. 

inhsBrens,  Schultze.     Rather  rare. 

Nonionina  depressula,  W.  &  J.  Common  between  tides  and  in  the 
shallow  water  gatherings. 

umbilicatula,  Montf .    Large  typical  specimens  occur  in  most  of 

the  gatherings;  very  common  at  Station  V.,  110  to  120 
fathoms;  and  Station  VI.,  79  fathoms^. 

orbicularis,  Brady.   Frequent  at  Station  V.,  110  to  120  fathoms; 

and  Station  VI.,  79  fathoms. 

stelligera,  d'Orb.     Rare. 

scapha,  F.  &  M.     Large  specimens  very  common  at  Station  V., 

1 10  to  120  fathoms ;  and  Station  VI.,  79  fathoms ;  very  rare 
at  Station  III. ;  mouth  of  Kenmare  River,  40  fathoms. 

pauperata,  Balkwill  and  Wright.     Rare  at  Station  XI.,   off 

Baltimore,  26  fathoms. 

turgida,  Will.     Common. 

Polystomella  crisps .  Linn.     Rare. 

* Bubnodosa,  Munster.     Frequent  at  Station  V.,  110  and  120 

fathoms.  Mr.  Brady,  in  his  Report  on  *  *  Challenger  "  Forami- 
niferay  p.  735,  says :  **  As  a  living  Foraminifer,  Polystomella 
subnodosa  has  only  been  identified  at  two  points,  amongst 
the  islands  south-west  of  Papua,  Station  187,  oft  Booby 
Island;  depth  6  to  8  fathoms;  and  Station  188,  depth  28 
fathoms." 
striato-punctata,  F.  &  M.     Frequent. 

Operculina  ammonoides,  Gron.  Found  in  nearly  all  the  gatherings ; 
very  common  at  Station  V.,  110  to  120  fathoms ;  and  Station 
VI.,  79  fathoms. 
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Hydro2€Mi. 

The  Hydroids  are,  for  the  most  part,  common  and  widely  distributed 
forma.  The  following  only  were  obtained: — Hydractinia  echinata, 
Flem.,  Berehayen;  Tubnlaria  indivisa,  Linn,  Stations  I.  and  XII.; 
Clytia  johnstoni,  Aid. ;  Obelia  geniculata,  Linn. ;  0.  dichotoma, 
Linn. ;  and  Gampannlaria  flexuosa,  Hincks ;  all  from  Berehaven.  G. 
angulata,  Hincks,  Station  lY.,  a  comparatively  local  form ;  Halecium 
halecinnm,  Linn. ;  H.  beanii,  Johnst. ;  Sertularella  polyzonias,  Linn. ; 
Sertularia  pumila,  Linn. ;  and  S.  operculata,  Linn. ;  all  from  Bere- 
hayen. Antennularia  antennina,  Linn.,  Station  YI.  and  Berehaven ; 
Aglaophenia  plnma,  Linn.,  Berehaven;  A.  myriophyllum,  Linn., 
Station  YI. ;  a  rather  rare  and  deep  water  form. 

Several  kinds  of  HydromedussB  were  obtained,  but  not  in  the  abun- 
dance or  variety  that  was  expected.  The  only  interesting  species  was 
Laodice  cruciata,  Forsk  (Gosmetira  piLosella,  Forb.),  this  being  the  first 
time  it  has  been  recorded  from  Irish  waters.  The  only  ScyphomedussB 
seen  were  a  mutilated  specimen  of  Ghrysaora  hysoscella,  Linn,  in 
Berehaven,  and  numerous  specimens  of  the  violet  variety  of  Aurelia 
aurita,  Linn.,  at  Station  YI.,  where  also  the  only  example  of  the 
Siphonophora  was  met  with,  which  was,  however,  too  imperfect  to 
identify. 

Of  the  Gtenophora,  Pleurobrachia  (Gydippe)pileus  (?)and  Beroe  ovata 
were  exceedingly  common.  Numerous  specimens,  Mnemia  norvegise, 
Sars.  (=  Bolina  hibemica,  Patt.). 


Actinozoa 

Maxacozoa. 


The  following  sea-anemones  were  found  to  be  common  in  Bantry 
Bay  : — Actinia  equina,  Linn.,  var.  hepatica;  vars.  rubra,  umbrina,  and 
prasina  were  common  on  Bere  Island,  as  were  also  the  vars.  sindonca 
and  rubida  (pink),  of  Actinoloba  dianthus,  Ellis.  Tealia  crassicomis, 
0.  F.  Miill.,  was  everywhere  distributed,  and  Anthea  cereus  was  very 
conunon  all  along  the  Bay,  growing  especially  on  Zostera,  etc.,  the 
flesh-coloured  variety  of  smaragdina  being  especially  abundant. 
Heliactis  bellis,  Ellis,  is  also  very  common,  and  is  subject  to  consider- 
able variation  in  colour.  Gareful  notes  were  made  of  a  translucent 
white  sea-anemone  from  Dursey  Sound,  which  may  be  a  variety  of 
Sagartia  pallida,  Holdsw.  The  chief  difference  between  our  form  and 
S.  pallida  consists  in  the  acontia  being  *^  emitted  from  the  mouth  in 
some  abundance,  but  not  very  readily  "  in  the  latter,  whereas  in  the 
former  the  acontia  are  emitted  freely  when  irritated  through  lateral 
apertures  (cinclides),  a  distinction  which  is  of  some  importance. 
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Three  additions  have  been  made  to  the  British  Fauna,  viz : — ^Hal- 
campa  arenacea,  sp.  n.,  from  the  mouth  of  Kenmare  Biyer(log  No.  11), 
about  seven  and  a-half  miles  N.  E.  of  Dursey  Head ;  depth  44  to  38 
fathoms ;  bottom  muddy  sand.     Column  divided  into  physa,  scapns, 
and  capitulum ;  physa  small,  apparently  without  suckers,  completely 
retractile ;  scapus  cylindrical,  even  when  extended,  very  contractile, 
sprinkled  with  imbedded  grains  of  sand ;  capitulum  elongated  when 
fully  extended ;  completely  retractile.     Tentacles,  12,  marginal,  mono- 
cycHc,  cylindrical,  obtuse,  about  as  long  as  diameter  of  disc.    IHsc 
flat.     Mouth  linear.     Colour — physa   transparent,  almost  colourless; 
scapus  pale,  dull,  madder  brown ;  capitulum  translucent,  dirty  flesh- 
colour.     Tentacles  of  same  colour  as  capitulum,  with  4  imperfect  pale 
brown  bands  and  a  basal  M-mark.    Disc  pale,  flesh-colour,  with  12 
pale  mesenterial  lines ;  at  the  base  of  each  tentacle  is  a  pair  of  narrow 
wedge-shaped  pale-brown  marks,  the  apices  of  which  point  towards 
the  mouth,  and  between  each  of  these  and  the  latter  is  a  lenticular  pale* 
brown  spot,  which  with  its  fellows  form  a  ring  round  the  mouth,  and 
separated  horn  it  by  a  short  interval.     Mouth  brownish.     Length 
about  35  mm.  in  the  ordinary  condition :  can  contract  to  about  18  mm. 
Diameter  variable ;  average  about  7  mm.     This  species  differs  in  a  most 
marked  manner  from  the  only  other  known  British,  or,  indeed.  North 
European  species  of  Halcampa  {cf.  Note  on  Halcampa  chrysanthellam, 
Peach,  Proc.  Roy.  Dub.  8oe.,  1886  (N.  S.),  v.  p.  1,  figs.  1  to  4).    It 
is  also  distinct  from  the  North-east  Ajnerican  forms.     The  number 
and  arrangement  of  the  mesenteries  of  this  species  agree  perfectly  with 
that  which  I    have    recently  demonstrated  for  H.   chrysanthellam 
{I.e.  fig  4). 

Gephyra  dorhnii,  Von  Eoch.  This  pretty  pink  anemone  was  first 
described  and  figured  in  the  Morpholoyischs  Jahrhuch^  IV.,  Suppl.,  1878 
(p.  74,  pi.  v.),  from  the  Bay  of  Naples.  The  **  Travailleur  "  expc^tion 
dredged  it  from  the  Bay  of  Biscay  in  1881.  Marion  says  it  is  more 
brilliant  in  colour  than  the  Mediterranean  individuals,  and  also  a  little 
larger  in  size  {Campies  rendtu,  1882,  p.  458,  and  Ann.  May.  N.H. 
(5)  IX.,  1882,  p.  334).  We  obtained  several  specimens  on  Tubulaiia 
indivisa  from  Stations  I.  and  XII.,  at  a  depth  of  80  fathoms ;  sand 
and  broken  shells.  The  colour  was  brighter  than  the  Mediterranean 
species,  but  they  were  rather  smaller  in  size.  In  the  Gulf  of  Naples 
it  ^rows  upon  Gorgonia,  Isis,  &c,  and  Andres  states  that  a  spotted 
variety  is  found  in  deeper  water  (150  mtr.)  attached  to  Antipathes. 
{Fauna  und  Florae  Golfes  von  Neapel.^  1883,  p.  166).  In  the  Bay  of 
Biscay  it  was  also  found  on  Isis ;  in  the  south  of  Ireland  it  has  to 
content  itself  with  the  stems  of  Tubularia  indivisa.  The  B«v.  W.  S. 
Green  states  that  he  has  several  times  met  with  this  form  between 
Cork  and  Youghal. 

Chitonactis  (?)  expansa,  sp.  n.,  from  the  mouth  of  Bantry  Bay 
(Log  No.  22,  about  four  miles  S.  of  Dursey  Island),  40  fathoms; 
coarse  sand.  Column;  scapus  usually  very  depressed  and  turban- 
shaped,  but  when  weakly  or  dead,  obtusely  conical,  corrugated ;  base 
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flattened  out  and  much  and  variably  extended  in  all  directions,  the 
edges  crenulated  by  the  insertion  of  the  mesenteries,  of  which  there 
are  about  100;  when  dead  the  base  is  withdrawn.  Capitulum  short, 
crenulated,  invisible  when  the  animal  is  fully  extended;  when  re- 
tracted it  almost  completely  covers  over  the  tentacles.  Tentacles 
short,  conical,  tetracyclic,  48  in  number  (6  +  6  +  12  +  24).  Disc  per- 
fectly flat.  Mouth,  with  fairly  prominent  lips,  round.  The  body  was 
entirely  covered  with  grains  of  sand  and  broken  shells.  Colour — 
base  translucent  bufl ;  scapus  flesh-coloured ;  capitulum  translu- 
cent pink ;  the  mesenteries  of  the  primary  cycle  of  tentacles  marked 
by  a  pair  of  dead-madder  triangular  spots ;  the  three  intervening  lobes 
having  a  pale  yellow  spot.  Tentacles  pale,  with  two  rows  of  pale- 
brown  spots.  Disc  dark  sepia,  with  six  pairs  of  radial  cream-coloured 
lines,  and  six  shorter  pairs  for  the  secondary  tentacles,  and  with  simi- 
larly-coloured spots  in  rows  between  the  lines.  Mouth  deep  madder- 
brown  ;  lips  paler.  Diameter  of  base  21-25  mm. ;  diameter  of  scapus 
12  mm. ;  diameter  of  disc  7  mm.  Only  one  specimen  of  this  remark- 
able anemone  was  dredged.  It  has  some  resemblance  to  Chitonactis 
coronata,  Gosse  (cf.  Actinohg,  Brit.,  p.  202,  pi.  vii.,  fig.  4,  and 
Fischer,  Nouv.  Arch,  Mus.,  x.,  1875,  p.  193),  but  differs  in  the 
absence  of  tubercles,  and  in  many  other  characters.  Marion,  in  the 
Paper  alluded  to  above,  records,  but  not  describes,  C.  richardi,  sp.  n., 
var.  A.y  on  branches  of  Mopsea  elongata,  and  var.  B.  free  on  mud,  from 
the  Bay  of  Biscay;  and  it  is  unsatisfactorily  figured  on  pi.  vii.  of 
FUhol's  La  Vie  au  Fond  des  Mers,  but  no  mention  of  it  is  made  in 
the  text.  It  is  with  considerable  doubt  that  our  species  is  rele- 
gated to  the  genus  Chitonactis. 

The  family  Zoanthidse  was  represented  by  a  few  forms,  but  our 
knowledge  of  these  creeping  colonial  Actiniee  is  at  present  in  such  an 
unsatisfactory  condition,  that  it  is  almost  impossible  to  identify  them 
with  any  degree  of  certainty.  Palythoa  arenacea  (?)  D.  Ch.,  Stations 
I.  to  XII.  and  Berehaven,  10  fathoms.  P.  sp.,  a  squat  button-like 
form  from  last  locality  and  Station  I.  Epizoanthus  papillosus,  Johnst., 
an  erect  species  entirely  encrusting  shells  inhabited  by  Spiropagurus 
Isevis,  Thomps.,  and  Eupagurus  excavatus,  Herbst,  three  specimens 
from  Station  I. 

Hexacoeaxjjl. 

The  very  few  corals  obtained  mostly  belong  to  the  genus  Caryo- 
phyllia,  C-  clavus,  Scacchi,  var.  borealis,  Dune,  Stations  I.  and  III. 
C.  clavus,  var.  smithii,  Stokes  and  Brod.,  Stations  III.,  VII.,  XII. 
A  worn  and  broken  colony  of  C.  cylindrica,  Beuss,  occurred  at  Sta- 
tion III.  in  40  fathoms.  Three  specimens  of  Sphenotrochus  wrightii, 
Gosse,  were  found  in  Berehaven ;  these  are,  undoubtedly,  fresh  speci- 
mens (cf.  Gosse,  Adinologia  Britanmca,  p.  326). 
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OCTACTIKUE. 

The  only  Octactinian  dredged  was  Virgularia  mirabilis,  Lam ;  one 
young  specimen  was  obtained  from  the  mouth  of  Eenmare  Biver,  in 
40  fathoms,  and  two  from  the  mouth  of  Bantry  Bay,  in  36  fathoms. 


Ecliinodeniuita. 


In  addition  to  Forbes'  Monograph^  the  following  Papers  have  been 
consulted: — The  Bey.  A.  M.  Norman's  valuable  Paper  "On  the 
Genera  and  Species  of  British  Echinodermata/'  part  i.,  Crinoidea, 
Ophiuroidea,  Asteroidea;  Ann,  Mag.  Nat.  Hist.  (3)  xv.,  pp.  98-129, 
and  a  useful  List  by  W.  E.  Hoyle;  '<A  Revised  List  of  Britifih 
Ophiuroidea,"  Proc.  R.  Phgs.  8oe.  Edin.  viii.,  pp.  135-155. 

Cbikoidba. 

Antedon  rosaceus  is  very  common  in  Berehaven  on  the  5-fathom 
slope  between  Yolage  Bock  and  Hornet  Bock.  The  specimens  were 
large  in  size  and  briUiant  in  colour.  In  size  they  resemble  the 
Mediterranean  specimens  rather  than  those  ordinarily  found  ia  British 
waters.  A  couple  of  specimens  were  sent  to  Dr.  P.  H.  Carpenter, 
P.R.S.y  who  found  on  them  malformed  pinnules,  though  without 
definite  cysts  {Nature,  xxxiii.,  1885,  p.  8),  which  are  due  to  a  new 
encysting  Myzostoma  {ef.  P.  K.  Carpenter,  Nature,  xzjdi.,  1885, 
p.  391). 

The  stalked  larvae,  more  especially  the  later  stages,  were  very 
abundant  on  sea-weed  (August  6th). 

AsTEBOinXA. 

Astropecten  irregularis,  Penn.,  very  few  specimens,  Stations  III., 
YII.,  IX. ;  Luidia  savignii,  Aud.  (=  L.  fragillissima,  Forbes,  two 
specimens,  Station  YII.) ;  L.  sarsii,  Diib.  and  Kor.  (=  L.  fragillissima, 
Porbes,  5-armed  var.),  fairly  abundant,  Stations  III.  and  lY.,  of  large 
size — one  specimen  is  6^  inches,  and  another  7^  inches  in  diameter; 
Asterina  gibbosa,  Penn,  Station  IX. ;  Asterias  glacialis,  Linn.,  one 
specimen,  Berehaven,  10  fathoms ;  A.  rubens,  Linn.,  generally  distri- 
buted; greatest  depth,  48  fathoms  (Log  No.  21);  A.  violacea,  O.  F. 
Miill,  Dursey  Sound  and  Berehaven. 

OpHnmoiDBA. 

Amphiura  chiajii,  Forbes  (=Ophiocoma  punctata,  Forbes),  Bere- 
haven; mud,  5  to  1 2  fathoms;  common,  but  not  quite  so  abundant  as  the 
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following : — A.  filiformis,  O.F.  Miill.,  Station  III.,  44  fathoms ;  VI.,  75 
fathoms;  Berehaven,  abundant,  5  to  12  fathoms;  Bantry  Harbour, 
rare;  XII.,  40  fathoms;  A.  elegans.  Leech  (=  Ophiocoma  neglecta, 
Forbes),  between  tides,  Berehaven ;  Ophiactis  ballii,  Thomps.  (+  Ophio- 
coma goodsiri.  P.),  Station  I.,  80  fathoms;  Ophiocoma  nigra,  0.  F. 
Miill.,  Berehaven,  5  to  12  fathoms,  common;  Ophioglypha  lacertosa, 
Penn,  Stations  I.,  III.,  lY.,  YIII.  The  specimens  from  the  fi.rst 
locality  from  80  fathoms  were  of  large  size,  the  disc  of  the  two  largest 
measuring  29  and  33  mm.  in  diameter ;  two  from  Berehaven,  24  and 
27  mm. ;  one  from  Station  YII.,  27  mm. ;  that  of  the  largest  specimen 
seen  by  Forbes  was  A  of  an  inch  (23  mm.)  in  diameter.  Wyville 
Thomson  {Deptlis  of  the  Sea,  p.  100)  also  remarked  on  the  large 
size  this  species  attains  oS.  the  S. W.  coast ;  0.  albida,  Forbes,  Stations 
III.,  YIII.,  IX. ;  0.  affinis,  Liitk.,  Station  Y.,  120  to  110  fathoms; 
sand  not  unfrequent;  of  small  size;  YII.,  40  fathoms;  coarse  sand, 
Berehaven.  These  are  the  first  recorded  Irish  localities  for  this  species. 
Ophiothrix  pentaphyllum,  Penn,  Station  II. ;  25  to  20  fathoms  ;  sand  ; 
a  few  young  forms ;  YIII.,  5  to  12  fathoms ;  not  abundant.  0.  liitkeni^ 
Wyv.  Thoms.,  Station  I.,  80  fathoms.  This  beautiful  species  was  first 
mentioned  and  named  in  Wyville  Thomson's  Depths  of  the  Sea, 
p.  100,  but  it  has  never  been  described  nor  figured.  It  occurred  off 
S.  W.  Ireland,  lat  51°  1'  N.,  long  11°  21'  W.,  at  180  fathoms  (Station 
45a ;  second  cruise  of  the  **  Porcupine,"  July  30,  1869).  In  the  Proo. 
Roy,  Soc,  Edin.,  1883-84,  xii.,  p.  710,  Hoyle  states  that  five  speci- 
mens were  obtained  by  the  "Porcupine."  The  **  Challenger"  ex- 
pedition dredged  a  voung  example  from  450  fathoms  ;  near  the 
Azores,  Station  75,  lat,  38°  37'  N.,  long.  28°  30'  W.,  July  2,  1873. 
(Lyman,  Report  on  the  "  Challenger"  Ophiuroidea),  The  following  arc 
the  only  published  descriptions  of  this  species  : — "  A  large  species  of 
Ophiothrix,  coming  near  0.  fragilis,  but  of  much  larger  size  ;  the  disk 
in  the  larger  specimens  25  mm.  in  diameter,  and  the  span  from  tip  to 
tip  of  the  rays  275  mm.  The  colours  of  the  disk  are  very  vivid,  purple 
and  rose ;  and  all  the  plates  of  the  disk,  and  the  dorsal  plates  of  the 
arms,  are  studded  with  delicate  spines"  {Depths  of  the  Sea,  p.  100). 
"  Large  and  similar  to  Ophiothrix  fragilis,  but  with  short,  thin  arm 
spines,  high  arched  arms,  and  minute  spines  on  upper  arm-plates" 
(**  Challenger"  Report,  p.  215).  Hoyle,  in  his  "  Revised  List  of  Bri- 
tish Ophiuroidea"  {Proe.  Roy,  Phys,  Soe,  Minb,,  YIII.,  p.  154), 
merely  repeats  the  fort*£?oing  localities.  Tvvo  specimens  were  dredged 
by  the  expedition ;  the  disk  of  the  larger  specimen  is  29  mm.  in  dia- 
meter ;  the  length  of  the  arms  is  250  mm.,  thus  making  the  span  from 
tip  to  tip  of  the  arms  525  mm. ;  the  diameter  of  the  disk  of  the  smaller 
is  25  mm.  As  this  species  has  never  been  figured  nor  fully  described, 
it  IB  proposed  to  supplement  this  deficiency  in  the  final  report.  We 
may  claim  this  fine  species  as  being  a  characteristic  inhabitant  of  the 
deeper  water  off  the  south-west  coast  of  Ireland. 


.^ 
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ECUIKOIDKA.. 

Ecliinus  esculentus,  Penn.  Very  abundant  at  the  west  entrance 
to  Berehaven.  E.  microstoma,  "Wyv.  Thorns.  Common  at  Stations  I. 
and  y. ;  from  80  to  120  fathoms.  This  species  was  found  in  great  nnm- 
bers  by  the  '^  Porcupine  "  all  round  this  region.  E.  miliaris,  Linn., 
Stations  VIII.  and  IX.  Echinocyamus  angulosus,  Leske ;  extremely 
abundant  in  Bantry  Bay.  Spatangus  purpureus,  Leske ;  seyeral  young 
specimens  at  Station  YII.,  and  fragments  from  a  few  other  places.  S. 
raschi,  Lov. ;  two  or  three  specimens  from  Station  I.,  and  fragments 
from  Station  V.  "Wyville  Thomson  dredged  this  species  in  the  first 
cruise  of  the  "  Porcupine  "  40  miles  "W.  of  Valencia,  in  110  fathoms 
(J.c,  p.  86).  There  is  a  specimen  in  the  Science  and  Art  Museum, 
Dublin,  from  Yalencia,  Co.  Kerry,  presented  by  Mr.  E.  "Waller,  and 
another  from  30  miles  off  Shetland.  Brissopsis  lynfer,  Forbes; 
sereral  ordinary  sized  specimens  were  obtained  from  Station  VI. ;  of 
two  specimens  from  Berehaven,  10  fathoms,  one  is  63  mm.  (2^  inches) 
X  56  mm.  (2-A-  inches,  x  35  mm.  (If  inch).  Forbes  had  a  specimen 
If  inch  X  liV  X  1  inch,  but  found  fragments  indicating  larger  dimen- 
sions ;  all  his  specimens  were  from  the  estuary  of  the  Clyde ;  mud  10  to 
15  fathoms.  So  far  as  I  can  discover,  this  species  has  only  been  ob- 
tained from  the  W.  coast  in  Ireland.  Echinocardium  flavescens,  O.F. 
Miill.,  Stations  VI.,  VII.,  and  VIII.  This  species  occurs  sparingly  at 
different  points  round  the  British  coasts. 


HoLOTETTBOmSA. 

Cncumaria  pentactes,  0.  F.  Miill.      Stations  III.  (No.  10),  XI. 
and  XII. 

sp.  juv.,  station  III. 


Thyone  fusus,  0.  F.  Miill.     Berehaven. 

raphanus,  Diib.  et  Kor.     Stations  VI.  (No.  20),  and  VIII. 

Ocnus  lacteus,  Forbes.  Berehaven,  10  fathoms.  The  only  point  of 
interest  lies  in  the  specimens  of  Ocnus.  As  is  well  known.  Profes- 
sor Edward  Forbes  recognised  two  species,  which  he  called  Ocnus 
brunneus  and  0.  lacteus ;  but  a  comparison  of  his  description 
shows  that  these  two  species  differ  in  nothing  but  colour.  M.  Th. 
Barrois,  in  his  Catalogue  des  Crustaees  padophthalmair$9  et  d$9 
EchinoderfMs  recueillis  d  Caneameau  (8vo.,  Lille,  1882,  p.  51), 
remarks  that  0.  brunneus  has  never  been  recorded  since  the  time 
of  Forbes,  and  that  it  seems  but  to  be  a  colour  variety  of  0. 
lacteus.  Dr.  Lamport,  in  his  lately  published  Monograph  of  the 
Holothurians,  inclines  to  M.  Barrois's  view. 
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It  is  quite  certain  that  in  Berehaven  specimens  of  Ocnns, 
ooloored  brown  or  white,  are  found  living  together.  I,  at  any 
rate,  am  unable  to  detect  any  difference  between  them :  it  appears 
to  me,  therefore,  that  0.  brunneus  may  well  be  regarded  as  a 
synonym  of  0.  lacteus. 

Also  from  Berehaven  was  found  an  Ocnus  of  elongated  form : 
as  it  is  represented  by  a  single  specimen,  it  is  as  well  to  suspend 
judgment  as  to  its  exact  affinities. 

Synapta  inhserens,  0.  F.  Mull.    Berehaven,  10  fathoms. 


Te  rm  e  9. 

TUBBKLLAHIA.. 

Eurylepta  comuta,  O.  F.  Miill.  Shore,  Dunboy,  Berehaven.  £. 
vittata,  Mont.  Berehaven,  10  fathoms ;  one  large  specimen ;  and  other 
unnamed  *'  Planarians." 

Nexbbtea.. 

Amphiporus  pulcher  (?)  Johnst.  Berehaven ;  10  fathoms.  Nemertes 
neesii,  (Ent.  Shore,  Dunboy;  numerous.  Lineus  marinus,  Mont. 
Berehaven  and  Bantry  Harbour.  A  large,  very  brittle,  whitish  Ne- 
mertean,  with  a  pinkish  head,  was  dredged  at  Stations  III.  and  YI. ; 
it  is  probably  Cerebratulus  angulatus,  0.  F.  Mtill.  The  anterior  por- 
tion of  a  Nemertean  was  dredged  in  Berehaven ;  it  probably  belongs 
to  the  genus  Micrura.  It  was  35  mm.  long,  and  2  mm.  broad ;  flat- 
tened, head  slightly  swollen,  gradually  tapering  anteriorly  ;  trunk  of 
body  produced  on  the  sides  into  a  thin  band,  really  forming  a  continuous 
laterfd  fin ;  no  eyes  were  detected ;  a  large  lateral  cephalic  groove,  dis- 
tinctly red  at  the  wide  posterior  end ;  colour  dull  pale,  creamy  orange, 
irregularly  sprinkled  with  burnt  sienna  spots,  which  are  more  nume- 
rous at  the  anterior  end ;  cephalic  gangHa  shine  through  with  a  marked 
rosy  colour.  If  this  speoies  should  prove  to  be  new,  the  specific  name 
of  Pardalis  would  be  appropriate  for  it.  GarineUa  annulata,  Mont., 
Berehaven. 

ft 

GHiBTOPODA. 

The  following  Ghsetopods  have  been  identified  up  to  the  time  of 
going  to  Press : — 

Aphrodite  aculeata,  Linn.     Station  XI. 

Amphicteis  gunneri,  M.  Saxs.     Station  YI.  (19). 

Amphictene  auricoma,  Miill.     Stations  III.  (21),  VII.  (22),  VIII. 

K.I.A.  PJIOC.,  8B&.  n.,  V0L.IY.— aCZSNCB.  3  G 
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GirratuluB  tentaculatus,  Mont.     Bantry  Harbour. 
HyalinoBcia  tubicola,  Miill.     Stations  V.  (17),  VII.  (22). 
Lanice  conchilega.  Pall.    Bantry  Bay,  Stations  I.,  Y. 
Nereis  dumerilii.  And.  et  M.  Edw.     Bantry  Bay. 

lobulata  Batbke.     Bantry  BEarboor. 

pelagica,  Linn.     Berehayen. 

Niomache  lumbricalisy  Fabr.     Station  Y. 

Nothria  conchylega,  Sars.     Station  I. 

Owenia  filiformis,  D.  Ch.     Stations  III.,  Y.,  IX. 

Pectinaria  belgica,  Pall.     Bantry  Bay. 

Pista  cristata,  Miill.     Berehaven. 

Phyllodoce  lamelligera,  Tnrt.     Bantry  Bay. 

Sabella  pavonina,  Say.     Station  III.  (21). 

Syllis  comuta,  Kathke.    Berehayen. 

Terebellides  stroemi,  Sars.    Bantry  Bay. 

Tomopteris  scolopendra,  Qnoy  et  Gaim.     Station  YI.  (surface). 

Tropbonia  plumosa  (?),  Miill.     Station  Y. 

Gephtbea. 

Seyeral  examples  of  the  typical  form  of  Phascolion  strombi,  Mont., 
occnrred  at  Station  I.  in  dead  shells  of  Apporhais  pes-pelecani,  also  a 
single  specimen  of  the  yariety  S.  dentalii,  Grey,  in  the  shell  of  Ben- 
talium  striata.    This  is  the  Sipunoulus  bemhardos  of  Forbes. 

POLTZOA. 

Eucratea  chelata,  Linn. ;  Scrupocellaria  reptans,  Linn,  Berehayen ; 
Cellaria  sinuosa,  Hass.,  Station  YI. ;  Membranipora  catennlaria,  Jame- 
son, Station  I. ;  M.  pilosa,  Linn ;  and  M.  membranacea,  Linn.,  Bere- 
huven  ;  Microporella  malusii,  And. ;  and  Schisoporella  linearis,  Hass., 
Station  I. ;  Porella  compressa,  Sow.,  Berehayen ;  Mncronella  coccinca, 
Abildg.,  Station  I. ;  Cellepora  ramulosa,  Linn.,  Station  XII. ;  Grisia 
comuta,  Linn. ;  0.  ebumea,  Linn. ;  and  Pedicellina  cemua,  Pall., 
Berehayen. 

Bbachiopoda. 

Terebratulina  caput-seipentis,  lann.   Station  III.,  yery  rare ;  Station 
XII.,  rare. 

Crania  anomala,  Miill.     Station  UL,  yery  common ;  Station  XII., 
yery  common ;  Station  XIII.,  common. 
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Holliisea. 

Daring  the  cruise  the  larger  shells  brought  np  were  carefully 
collected ;  the  results  were,  however,  disappointing,  considering  the 
number  of  hauls  taken  by  both  dredges  and  trawls.  This  was,  perhaps, 
due  to  the  nature  of  the  bottom  examined  being  principally  sand  or 
mud,  or,  as  frequently  happened,  rocky,  in  which  latter  case  the 
dredges  fouled  badly  and  came  up  empty.  The  sand  and  mud  brought 
home  for  microscopic  examination  proved  to  be  rich  in  the  smaller 
forms,  and  advantage  was  taken  of  the  necessary  washing  and  sifting 
of  this  material  to  secure  them.  Mr.  Joseph  Wright — on  whom  this 
great  labour  falls — handed  over  to  me  the  result  of  these  washings, 
twenty-one  packets  of  the  coarse  material.  The  material  from  Sta- 
tion y. — ^the  deepest  water  dredged  on  the  cruise — ^has  yielded  a  num- 
ber of  very  minute  shells,  which  have  been  forwarded  to  Eev.  A.  M. 
Norman,  M.A.,  who  has  kindly  consented. to  verify  them. 

A  tabulated  Hst  is  appended,  representing  in  all  133  species,  a 
smaller  number  than  might  have  been  expected.  In  addition,  tibiere  still 
remains  some  material  from  several  of  ike  stations  not  yet  f uUy  exa- 
mined; also  several  critical  spedes  which  remain  for  more  satisfactory 
identification. 


[^Ibr  Tabulated  Ztstf  see  over^ 
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NUDIBBAVCHIATA. 

Ooniodorif  castanea.  Aid.  and  Han.  Dursey  Sound.  This  nie 
apecies  has  previously  occurred  only  at  Salcombe  Estuary,  Deyonshiref 
and  Saltcoats,  Ayrshire.  0.  nodosa,  Mont.  Dursey  Sound ;  Triopa 
claTiger,  0.  F.  Miill.  Dursey  Sound ;  Thecacera,  sp.,  Dursey  Soimd. 
A  full  description  of  this  form  will  be  given :  it  appears  to  be  inter- 
mediate between  T.  capitata,  A.  &  H.,  and  T.  pennigera ;  Doto  coio- 
nata,  Omel.,  Bantry  Bay,  Eolis  exigua,  A.  ft  H.,  Berehaven.  The  odIj 
other  recorded  Irish  locality  is  from  Dublin  Bay  {Free.  Roy,  Iruk 
Acad,  (2)  IT.  Science,  p.  629) ;  but  it  is  probably  widely  distributed, 
having  been  overlooked  on  account  of  its  small  size  and  inconspicuous 
colouration.  Eolis  coronata,  Forbes,  Berehaven.  Two  varieties  of  thii 
species  were  obtained,  both  more  or  less  orange  in  colour. 

ClEPHALOPODA. 

Loligo  media,  Linn.    Station  lY.,  one  specimen ;  Station  YII.,  two 
specimens. 


Cmstacea. 

OSTBACODA. 

As  aU  the  dredgings  have  not  yet  been  thoroughly  examined  for 
Ostracoda,  the  present  list  of  species  and  details  of  distribution 
must  be  consider^  as  very  incomplete.  Already  sixty-seven  species 
have  been  found,  one  of  which,  Eirthe  glacialis,  has  not  been  pre- 
viously recorded  as  occurring  in  the  recent  state ;  and,  in  addition  to 
these,  there  have  been  four  species  discovered,  which  are  believed  to 
be  new  to  science ;  but  as  only  one  example  of  each  kind  has  been 
obtained,  it  is  not  desirable  to  speak  vrith  certainty  until  more 
specimens  have  been  found. 

Many  of  the  species  mentioned  in  this  Beport  are  found  more  or 
less  abundantly  aU  round  the  British  Isles,  ^  and,  in  this  case,  their 
distribution  is  not  given.  When,  however,  a  species  is  not  recorded 
from  a  particular  district,  but  occurs  round  the  rest  of  the  coast,  its 
absence  from  that  district  is  noted.  The  great  majority  of  the  species 
occur  as  Post-tertiary  fossils,  but  only  two  of  them,  Cythere  jonesii 
and  Cytheridea  papUlosa,  have  been  found  in  Tertiary  deposits. 

I  have  to  thank  Dr.  Brady  for  the  trouble  he  has  taken  in  determin- 
ing some  doubtful  specimens  for  me,  more  especially  as  several  of  them 
were  only  single  valves,  and  consequently  more  troublesome  than  per- 
fect ones  usually  are. 

^  I  have  taken  most  of  the  facts  of  distribution  from  a  Paper  **  On  tke  Distri- 
bution of  British  Ostracoda,"  by  Messrs.  Bradv  and  Robertson,  published  in  the 
Annala  and  Magazine  of  Natural  History;  but  have  also  made  use  of  Br.  Brady's 
Monograph  of  the  British  Ottraeoda,  and  other  works  on  the  subject. 


Report  an  the  Marine  Fauna  of  8.  W.  of  Ireland.        633 

List  of  Species. 

Argilloecia,  G.  0.  Bars. 

cylindrica,  G.  0.  Sara.  Frequent  in  Berehaven,  4  fathoms;  ex- 
tremely rare  in  deeper  water  at  mouth  of  Bantry  Bay ;  not 
found  in  the  deepest  gatherings.  Eecorded  from  Irish  Sea, 
Belfast  Lough,  Norway. 

Pontocypris,  G.  0.  Sars. 

mytiloides,  Norman.    Li  most  of  the  gatherings,  but  not  common. 

Bairdia,  M'Coy. 

inflata,  Norman.    Bare;  in  Berehaven,  4  fathoms;   common  on 
the  western,  but  rare  on  the  eastern  coasts  of  the  British 
Isles. 
Cythere,  Miiller. 

pellucida,  Baird.  A  few  specimens  in  Berehaven,  but  none  from 
deeper  gatherings ;  extends  from  Norway  and  the  Gulf  of  St. 
Lawrence  to  Mediterranean ;  yery  common  in  Britain. 

tenera,  Brady.     Conmion  in  all  the  gatherings. 

crispata,  Brady.  Bare;  in  Berehaven,  4  fathoms;  common  in 
Britain.  It  has  been  found  in  Hong  Eong  Harbour,  Booby 
Island,  and  Port  Jackson.' 

Tiridis,  Miiller.    Bare ;  in  Berehaven,  4  fathoms. 

albomaculata,  Baird.  Common  in  Berehaven,  4  fathoms;  yery 
common  in  Britain ;  extends  from  Norway  to  Mediterranean 
and  Cape  Vcrd. 

conTexa,  Baird.     Very  common  in  Berehaven,  4  fathoms. 

finmarchica,  G.  0.  Sara.  Only  one  valve  found  at  Station  VI., 
79  fathoms;  not  very  abundant  in  Britain;  extends  from 
Davis's  Straits  to  Cape  Verd  and  St  Vincent. 

limicola,  Norman.  Bare  at  Station  V.,  110  fathoms;  it  has  not 
been  found  in  any  other  gathering ;  rare,  and  not  very  gene- 
rally distributed  in  Britain ;  found  also  in  Baffin's  Bay  and 
Norway. 

globulifera,  Brady.  A  few  specimens  of  this  rare  species  have 
been  found  in  some  of  the  deeper  gatherings.  Stations  V.  and 
VI.  Eecorded  from  west  of  Ireland,  south-east  of  England, 
Spitzbergen. 

pulchella,  Brady.  A  great  many  somewhat  dwarfed  specimens, 
apparently  belonging  to  this  species,  were  found  in  Berehaven, 
4  fathoms ;  not  found  on  the  east  and  south  of  England,  but 
recorded  from  Baffin's  Bay  and  Holland. 

robertsoni,  Brady.  Very  common  in  Berehaven,  4  fathoms; 
frequent  at  the  mouth  of  Bantry  Bay,  40  fathoms ;  not  yet 
found  in  any  of  the  deeper  gatikerings ;  a  common  shallow- 
water  species.  It  does  not  appear  to  extend  to  the  northern 
parts  of  Scotland,  though  it  has  been  found  in  Norway. 

1  Report  on  <<  Ostraooda  of  *  Challenger '  Expedition." 
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Cythere,  Miiller. 

villosa,  G.  0.  Sars.    Yery  common  in  Berehaven,  4  fathoms. 

concinna,  Jones.     Found  in  nearly  all  the  deeper  gatherings. 

emaciata,  Brady.  Common  in  Berehaven,  less  so  in  deeper  gather- 
ings ;  not  found  on  the  east  coasts  of  England  and  Scotland. 

quadridentata,  Baird.  Common  in  Station  V. ;  rare  in  Stations 
VI.  and  VII. 

tuberculata,  G.  0.  Sars.     A  few  specimens  in  Stations  V.  and  VI. 

dunelmcnsisy  Norman.  Frequent,  Station  V. ;  an  Arctic  and  north 
European  species. 

whiteii,  Baird.  Only  one  specimen  from  Station  V.  A  some- 
what rare  species  found  in  S.W.  of  England,  Irish  Sea, 
Belfast  Lough,  Gulf  of  St.  Lawrence,  Levant. 

antiquata,  Baird.     Common. 

jonesii,  Baird.     Frequent,  except  from  shallow  water. 

fidicula,  Brady  and  Kohertson.  A  large  number  of  somewhat  im- 
mature specimens,  apparently  belonging  to  this  species,  were 
found  in  Berehaven.  B,ccorded  from  Shetland  and  S.E.  of 
England. 

?semipunctata  Brady.  Very  rare,  Stations  VII.  and  VIIL 
Although  a  rare  species,  it  extends  all  round  Britain,  except 
towards  the  northern  parts  of  Scotland. 

Cytheridea,  Bosquet. 

papillosa.  Bosquet.     Bare ;  Station  V. 

punctillata,  Brady.     Common;  Station  V. 

sorbyana,  Jones.    Very  rare ;  Station  V.    Becorded  from  Irish  Sea, 

Shetland,  Gulf  of  St.  Lawrence,  Spitzbergen. 
elongata,  Brady.     Common  in  Berehaven. 

Eucythere,  Brady. 

declivis  Norman.    Common  in  nearly  all  the  gatherings. 

Eirthe,  Brady,  Crosskey,  and  Robertson. 

glacialis,  Brady,  Crosskey,  and  Robertson.  One  or  two  specimens 
of  this  species  have  been  found  from  110  fathoms,  Station  V. 
It  does  not  appear  to  have  been  previously  recorded  as 
occurring  in  the  recent  state,  but  has  been  found  as  a  post- 
tertiary  fossil  in  the  boulder  day  of  Scotland  and  Norway. 

bartoncnsis,  Jones.    Rare ;  Stations  Y .  and  VI. 

Lozoconcha,  G.  0.  Sars. 

impressa,  Baird.   Common  from  Berehaven ;  an  extremely  common 

shallow  water  species, 
granulata,  G.  0.  Sars.     Several  specimens  from  Stations  V.  and 

VI. ;  not  recorded  from  northern  parts  of  Scotland,  but  found 

in  Norway, 
guttata,  Norman.     Common  in  aU  the  gatherings, 
multifora,  Xorinan.    Stations  V.,  VI.,  VII. ;  more  or  less  common. 
tamarinduB,  Jones.     Common  in  all  the  gatherings. 
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Looxconcha,  G.  0.  Sars. 

fragilis,  G.  0.  Sars.  Stations  Y.  and  VI. ;  a  rare  species  in  Britain 
and  Norway. 

Xcstolebcris,  G.  0.  Sars. 

depressa,  G.  0.  Sars.     In  most  of  the  gatherings,  but  rare, 
aurantia,  Baird.     Bare ;  Station  YIII. 

Cytherura,  G.  0.  Sars. 

concentrica,  Brady,  Grosskey,  and  Bobertson.     Two  specimens  in 

Station  Y.     Only  recorded  from  Shetlands  and  Golf  of  St. 

Lawrence, 
undata,  G.  0.  Sars.     Bare ;  Stations  YII.  and  YIII. 
striata,  G.O.  Sars.     Bare  in  nearly  all  the  gatherings, 
cuneata,  Brady.     Common  in  Berehaven. 
angulata,  Brady.     Bare  ;  Station  YII. 
propinqua,  Brady  and  Bobertson.     Common ;  Station  YIII.     Be- 

corded  from  S.E.  of  England,  and  Belfast  Lough.^ 
producta,  Brady.     Bare  in  most  of  the  gatherings, 
comuta,  Brady.     One  specimen ;  Station  YIII. 
fulva,  Brady  and  Bobertson.    Yery  common ;  Station  YIII.     Be- 

corded  from  Scilly  Islands,^  Belfast  Lough.^ 
acnticostata,  G.  O.  Sars.     Bare  in  most  of  the  gatherings. 

Cytheropteron,  G.O.  Sars. 

latissimum,  Norman.  Yery  common  at  Station  YII.,  40  fathoms ; 
frequent  in  most  of  the  other  gatherings. 

nodosum,  Brady.     Common. 

alatum,  G.  0.  Sars.  Bare ;  Stations  Y.  and  YI.  Becorded  from 
Shetlands,  Irish  Sea,  and  Norway. 

montrosiense,  Brady,  Crosskey,  and  Bobertson.  Bare;  Stations 
Y.  and  YI.     Becorded  from  West  of  Ireland  and  Baffin's  Bay. 

punctatum,  Brady.     Stations  Y.  and  YI. ;  fairly  abundant. 

subcircinatum,  G.  0.  Sars.  Yery  common  in  Berehaven.  Be- 
corded from  west  of  Ireland,  south-west  of  England,  and 
Belfast  Lough. 

Bythocythere,  G.  0.  Sars. 

constricta,  G.  0.  Sars.     Stations  YII.  and  YIII.,  very  common, 

Pseudocythere,  G.  0.  Siirs. 

caudata,  G.  0.  Sar».  One  specimen  at  Station  YI.,  79  fathoms. 
Not  yery  common,  but  widely  distributed  both  in  the  north- 
em  and  southern  hemispheres. 

Sclerochilus,  G.  0.  Sars. 

contortuB,  Norman.     Station  YIII.,  very  rare. 


>  ftw!,  Belfast  Nat.  Field  Club  (Appendix),  1886. 
'  Ann.  and  Mag.  Nat,  JSTm/.,  ser.  4,  vol.  ziii. 
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Faradoxostoma,  Fischer. 

variabile,  Baird.     Station  YII.,  rare. 

orcadense,  Brady  and  Bobertaon.     Very  common  at  BerehaTen. 
Freviously  recorded  from  the  Shetlands. 

abbreyiatum,  G.  0.  Sars.     Bare  at  Berehaven. 

obliquum,  G.  0.  Sars.     Two  specimens  only  at  Bezehaven. 

hibemicnm,  Brady.     One  specimen  at  Berehaven.    Not  found  in 
the  northern  parts  of  Scotland. 

eniiforme,  Brady.     Bare  at  Berehayen. 

flexuoBum,  Brady.    Bare  at  Berehaven. 
Folycope,  G.  0.  Sars. 

orbicularis,  G.  0.  Sars.    Station  Y.,  frequent. 

COPSPODA. 

The  Copepoda  did  not  receiye  much  attention.  The  following 
species  only  have  as  yet  been  identified: — Calanus  finmarchicna, 
Gunn.,  yery  common ;  Metridia  armata,  Boeck,  few ;  Bias  longiremis, 
Lillj,  rare ;  Centropages  t3rpicus,  Kroy,  rare ;  Anomalocera  pateiBoiii, 
Tempi.,  in  a  gathering  by  itself ;  Feltidium  interruptum,  Gfoods..  one 
specimen  at  Station  lY.  The  first  four  species  ocouired  in  all  the 
tow-net  gatherings. 

Malacoshuca. 

Of  the  Malacostraca  dredged  by  the  Expedition,  the  following 
species  have  been  so  far  determined;  amongst  the  remainder  will 
probably  be  found  some  interesting  species.  Those  marked  with  an 
asterisk  (*)  appear  not  to  haye  been  preyiously  recorded  from  Ireland. 

Amphtpoda. 

•Corophium  tenuicome,  Norman.  Station  VI. 
*Atylu8  swammerdamii,  Sp.  Bate.  Station  II. 
*Hyale  nilssonii,  Bathke.     Berehayen. 

Amathilla  sabini,  Sp.  Bate.     Station  II. 

TJrothce  elegans,  Sp.  Bate.     Berehayen. 

Msera  othonis,  Sp.  Bate.     Berehaven. 

Anonyx  gulosus,  Kroyer.     Stations  V.,  VII.,  and  Viil. 
*Hippomedon  holbolli,  Kroy.     Station  VII. 

*Lysianassa  spinicomis,  Costa.     Berehaven.     This  species  is  new  to 
the  British  Isles. 

Dexamine  spinosa,  Leach.    Berehaven. 

GFammarus  locusta,  Fabr.     Stations  II.  and  Vlll. 

Froto  ventricosa,  Miill.     Stations  V.  and  VIII. 
*Aora  gracilis,  Sp.  Bate.     Station  II. 

Hyperia  galba,  Mont.     On  Aurelia  aurita,  Station  VI. 

Amphithcd  littorina,  Sp.  Bate.     Berehaven. 

Triphosa  longipes,  Sp.  Bate.     Station  V. 

Callisoma  crenata,  Sp.  Bate.     Station  VII. 
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ISOPODA. 

KflBsa  bidentata,  Leacb.    Berebaven. 
^Dynamene  montagai,  Leach.    Berebayen. 
ff         rabra,  Leacb.    Berebaven. 
Cymodocea  tnincata,  Leacb.    Berebayen. 
Idotea  tricuepidata,  Desm.    Berebayen. 

,9      linearis,  Latr.    Station  lY. 
Ligia  oceanica,  Linn.    Bantry  Harbour. 
Astacilla  longicomis,  Westw.    Station  YII. 

SCHIZOPODA. 

Mysb  obamieleon,  J.  Y.  Tbomps.    Berebayen. 
Nyctipbanea  noryegica,  M.  Sars.    Station  Y.,  120  fathoms. 

Dbcapoda. 

Stenorhyncbus  rostratos,  Linn.    Berebayen. 

InacbuB  dorsettensis,  Penn.    Dorsey  Sound  and  Kenmaie  Biyer. 

„       doryncbus,  Leacb.     Berebayen. 
Hyas  coarctatus,  Leacb.    Berebayen. 
Eurynome  aspera,  Leacb.     Berebayen;  female,  with  eggs.     This 

specimen  bad  not  deposited  its  eggs  before  August;  Bell  states 

June  as  the  period  for  deposition. 
Xantbo  florida,  Leacb.    Berebayen,  Dunboy. 

„      rivulosa,  M.  Edw.    Berebayen,  Dunboy ;  not  so  plentiful  as 

X.  florida. 
Cancer  pagurus,  Auct.    Berebayen. 

Pirimela  denticulata,  Leacb.    Shallow  water  in^Berehayen ;  rare. 
CarcinuB  modnas,  Leacb.    Berebayen. 
Portunus  puber,  Leach.    Berebayen. 

„        arcuatus,  Leacb.    Berebayen;  common. 

„       depurator.  Leach.    Eenmare  Biyer  and  Berebayen. 

„        marmoreus,  Leacb.    Dursey  Sound. 

„       pusillus,  Leach.    Berebayen. 
Ebfdia  cranchii.  Leach.    Eenmare  Biyer  and  Bantry  Bay. 

„    tuberosa,  Penn.    Station  I. 
Gorystes  cassiyelaunus,  Leach.    Dursey  Sound ;  part  of  a  specimen. 
Eupagurus  bembardus,  Fabr.    Common  eyerywhere. 

„         excayatus,  Herbst.,  yar.  meticulosus,  Boux.    Station  I., 

90  fathoms;  and  Y.,  110  to  120  fathoms.    According  to  J.  B. 

Henderson  {tn  litt.),  this  is  a  deep-water  species  in  this  country, 

and  was  described  from  the  Shetland  Ishmds  by  Bey.  A.  If. 

Korman  as  Pagurus  triearinatus. 
Spiropagurus  laeyis,  J.  Y.  Tbomps.    Stations  I.,  III.,  YII. 
[Commensal  with  Epizoanthus.1 

The  specimens  were  dredged  in  00  fathoms. 

R.I.A.  FfiOC,  8BB.  n.,  VOL.  IV. — 8CIXXCE.  3  H 
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An  examination  of  the  foregoing  Table  shows  the  following  rela- 
tions between  the  coefficients  of  terrestrial  radiation  : — 

»»    2-686  -  00262  00, 
ii  =  29'18    -0.415  00; 

BO  that,  finaUji  the  radiation  per  hour  {E)  is  found  from  the  equa- 
tion— 

where  n  and  ji  have  the  values  given  above. 
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XXXYIII. — Obseevahons  on  Nota  Aksbomed^b,  icadb  at  Duirsnnc. 

By  SiE  Egbert  S.  Baix,  LL.D.,  F.B.S. 

[Read,  May  24,  1886.] 

Pbotbbsob  Asaph  Hali  has  recently  published  a  series  of  obseryatioiis 
of  NoTa  Andromeds,  conducted  wifii  the  object  of  seeing  whether  this 
star  had  a  parallax. 

I  made  with  a  similar  object  a  series  of  observations  last  autumn 
and  winter  with  the  south  equatorial  at  Dunsink*  These  I  desire  to 
place  on  record  in  the  Academy^  I  used  two  amparum  stars,  of  which 
the  first  was  that  also  employed  by  Professor  Hall. 


From  Nova  Andromeda  to  Star  lOth^  mag.  p. 


DATS. 

DIBTANCB. 

potxnoir-ANOi 

Sept.  21,  1886,               110"-0 

262^0^ 

„     80,     , 

110-6 

261  6 

Oct.      8,     , 

108-9 

261  46 

»      27,    , 

,                    109-0 

262  41 

»     28,    , 

,                    109-8 

263  19 

Nov.     4,    , 

,                    109-9 

262  17 

„      80, 

„                    109-5 

260  36 

Sec.     1,    , 

109-7 

261  22 

»       2,    , 

„                    108-7 

262  7 

„       7,    , 

109-8 

260  47 

»              8,         J 

1091 

261  18 

„              9,         : 

„                     108-3 

261  85 

From  No 

va  Andromeda  to  Star  llth, 

mag.  e.f. 

Sept.  8,  18C 

15,                  229''-7 

156°  83' 

Oct.         8|          y, 

230*2 

156  25 

Not.  4,    „ 

— 

156  17 

»>    30,     „ 

228-8 

155  29 

Dec.   1,     M 

228-3 

155  35 

»     *•     >j 

229-5 

157  3 

99          ^f        « 

229-4 

156  36 

642  Proceedings  of  the  Royal  Irish  Academy. 


XXXIX. — Note  on  thb  Astbovoicigal  Thxobt  of  thx  Or£at  Ics 
AoE.    By  Snt  Bobsbt  Stawell  Baix.,  LL.D.,  F.B.S. 

[Bead,  May  24, 1886.] 

Thb  following  calcalation  baa  convinoed  me  that  Mr.  Groll's  theory 
affords  an  adequate  explanation  of  the  Ice  age.  I  compute  the  tot^ 
quantity  of  heat  received  by  each  hemiBphere  of  the  earth  during 
summer  and  winter  respectively  as  follows : — 

Let  2M/a*  be  the  quantity  of  sun-heat  falling  perpendicularly  on  an 
area  equal  to  the  section  of  the  earth  at  the  mean  distance  a  from  the 
sun  in  the  unit  of  time. 

Let  8  be  the  sun's  north  declination.  Then  the  share  received  by 
the  northern  hemisphere  will  be 

J(l  +  «m8), 

and  by  the  southern 

f(l-Bin8). 

At  the  distance  r,  and  in  the  time  dt^  the  heat  received  in  the 
northern  hemisphere  will  be 

:^(1  +  Bin8).i«; 

but  we  have 

r'de^hdt, 

whence  the  expression  becomes 

?(l  +  sin8).i»; 

but  we  have 

sin  8  =  sin  0 .  sin  0, 

where  c  is  the  obliquity. 

The  total  heat  received  by  the  northern  hemisphere  from  the  vernal 
to  the  autumnal  equinox  is 

f'-ff"  jy 

-.r-  (1  +  sin  c  sin  d)  .  <W  =  -J  (ir  +  2  sin  c). 
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We  have  thus  the  following  theorem  :-* 

Let  2E  he  the  total  son-heat  received  in  a  year  oyer  the  whole 
earth ;  then  this  is  divided  into  shares  as  follows : — 

Northern  hemisphere,  summer,  ^1+  ^  sin  c 


»» 


winter;    E 


2ir 
ir  -  2  sin  c 


with  identical  expressions  for  the  summer  and  winter  in  the  southern 
hemisphere. 

If  we  make  c  «  23^  27'  we  find  that  the  heat  received  during  the 
summer  (equinox  to  equinox)  of  each  hemisphere  is  *627  £,  while  the 
heat  during  the  winter  of  each  hemisphere  is  '373^.  More  hriefly 
still.  If  each  hemisphere  receives  in  the  year  a  quantity  of  sun-heat 
represented  hy  365  units,  then  229  of  these  are  during  summer,  and 
136  during  winter.  These  figures  are  independent  of  the  eccentricity 
of  the  earUi's  orbit. 

The  length  of  the  summer  is  defined  to  be  the  interval  when  the 
sun's  centre  is  above  the  equator.  The  length  will  of  course  vary 
with  the  eccentricity  and  with  the  position  of  the  equinoxes  on  the 
orbit.  We  need  only  take  the  extreme  case  where  the  line  of  equi- 
noxes is  perpendicular  to  the  major  axis  of  the  orbit.  The  maximum 
difference  between  the  length  of  summer  and  of  winter  is  thus 

465  days  x  eccentricity. 

I  take  the  maximum  eccentricity  of  the  earth's  orbit  to  be 

0-0745, 

this  being  the  mean  of  the  values  by  Leverrier,  Lagrange,  and  Stock- 
well  (see  CroU,  **  Climate  and  Temp.,"  p.  531),  and,  therefore,  the 
greatest  difference  between  summer  and  winter  will  be  about  33  days, 
i.e.  one  season  is  199  days,  and  the  other  is  166  days. 

The  total  quantity  of  heat  received  during  the  year  on  each  hemi- 
sphere is  practically  independent  of  the  eccentricity ;  but  the  mode 
in  which  tiiat  heat  is  received  at  the  different  seasons  will  vary,  and 
thus  give  rise  to  the  following  extreme  cases : — 

Glacial. 

229.  Heat  units  spread  over  166  days. 
136.  Heat  units  spread  over  199  days. 

Ob   IirrEBGLACIAL. 

229.  Heat  units  spread  over  199  days. 
136.  Heat  units  spread  over  166  days. 
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We  bence  dedace  the  foUowing  where  unity  repreBents  the  mean 
daily  heat  for  the  whole  year  on  one  hemisphere. 


Glacial. 

Mean  daily  snn-heat  in  Bummer  (short),     .     1*38 
Mean  daily  sun-heat  in  winter  (long),  .    .      '68 

iRTBBaLACUL. 

Mean  daily  sun-heat  in  summer  (long),  1*16 

Mean  daily  sun-heat  in  winter  (diort),  *81 

Pbxssht  (Nobthxbk  Heiiisphxbb). 

Mean  daily  sun-heat  in  summer  (186  days),   1*24 
Mean  daily  sun-heat  in  winter  (179  days),     0*75 

These  figures  exhibit  a  thermal  force  of  great  intensity.  The  unit 
represents  &L1  the  mean  daily  heat  received  from  the  sun  by  which  the 
earth  is  warmed  up  from  the  temperature  of  space.  The  heat  unit  in 
fact  maintains  a  temperature  perhaps  300^,  or  even  more,  above  what 
the  earth  would  have  without  that  heat.  Each  tenth  of  a  unit  may 
thus  roughly  be  said  to  correspond  to  a  rise  or  fall  of  mean  tempera- 
ture of  30^  or  more.  The  long  winter  of  199  days,  when  the  average 
heat  is  only  two-thirds  of  a  unit,  leads  to  the  accumulation  of  ioe  and 
snow,  which  form  the  glacial  epoch.  The  short  winter  of  166  days, 
where  the  temperature  is  *06  of  a  unit  above  that  of  our  present 
winter,  presents  the  condition  necessary  for  the  mild  intergladal 
epoch. 
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XL. — Oir  SOME  Thsobeics  in  Dstsbkinakts.     By  A.  H.  AnGLor, 

M.A.,  F.R.8.  (Edin.),  &c. 

[Read,  April  12,  1886.] 


[Abstrict.^ 

1.  Thb  method  employed  to  establish  the  general  results  being  that 
of  Mathematical  Induction,  the  correspon^g  results  in  one  or  two 
particular  cases  are  first  noticed. 
By  definition 


=  l+A,«  +  ^«*  +  . ..  +  *,«•  +  ••., 


(l-ac)(l-i*)(l-ftc) 


where  h^  is  the  sum  of  the  homogeneous  products  of  a,  I,  e  and  their 
powers,  'all  of  n  dimensions. 

But  also  it  may  be  shown  that 


1 


ABC 

+  : — r-  + 


(l-aF)(l-Jir)(l-(»)      1-M?      1-te      !-<»' 


where 


A^ 


(a-*)(a-.)' 


similar  expressions  holding  for  B  and  C\  and  thus 


(a-i)(a-0 


.  ( 1  -  oa?)-*  +  &c.  =  l  +  Aiaf+^ «»  +  ..•  +  *,«"  +  ... 


Expanding,  reducing  to  the  common  denominator  {e  -  h){a  -  e){l-a\ 
which  a  a'  (i  -  c)  +  ^  (tf  -  a)  +  ^  (a  -  i),  and  equating  coefficients  of 
like  powers  of  a;  in  both  sides  of  this  equation,  we  shall  obtain  a  series 
of  similar  results,  the  general  one  of  which  is — 

rf»(J-<T)  +  i''(<T-fl)  +  <r(a-J)  =  ((?-i)(a-<>)(J-fl)»^; 

or,  expressing  in  the  form  of  determinants, ' 


a,      b,      c 
1,     1,     1 


a,     ft,     e 
1,      1,     1 


K^  m  (flic)  \ 


lHl» 


(1) 


where  (abe)  denotes  the  second  determinant,  or  the  product  of  the  dif- 
ferences of  a,  hf  0  taken  two  at  a  time. 
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The  carrespondixig  result,  when  the  indices  in  the  second  tow  of 
the  first  determinant  have  any  general  Talue  r,  is  then  obtained  by  the 
application  of  the  identity 


-c 


and  it  is  shown  that 

1,     1,    1 

which,  bx  (1)> 


a,      J, 
1,      1, 


{abo) 


e 
I 


hm^l  — 


ir«,   *^,   ^ 


I, 


i, 
1. 


0 
1 


iU 


(2) 


2.  CrOiresponding  results  are  then  obtained  (by  a  process  which 
will  be  exhibited  in  the  general  case)  in  the  cases  of  four  and  fiye 
letters,  making  use  of  the  results  (1^  and  (2);  and,  for  greater  clear- 
ness, and  in  order  to  discoTer  the  law  by  which  the  results  in  the 
general  case  are  formed,  we  will  state  the  results  in  these  two  parti- 
cular cases. 

When  four  letters  a,  h,  e,  d  are  employed,  it  is  shown  that,  A. 
denoting  the  sum  of  the  homogeneous  products  of  a^h^e^d  and  their 
powers  of  n  dimensions, 


tr,    J",    <f,    *• 
1^,     h\     f,    d^ 


1,     li 


1. 


d 
1 


-^{ab€d)h^. 


(3) 


and 


it,    fto. 

«. 
1, 

^,    fto. 

1, 


(oioi) 


r-2,    r-8 
11-2,    «-3 


W 


{ttM) 


t-\,  <-2,  «-S 
r-1,  r-2,  r-i 
»- 1,    fi-2,    11-8 


(5) 
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wbere  the  symbol  {abed)  denotes 


«', 

**, 

«•, 

rf* 

«% 

4*. 

<^, 

rf» 

», 

i, 

e. 

d 

1, 

1, 

1, 

1 

or  the  product  of  the  differences  of  a,  b,  e,  d,  taken  two  at  a  time ;  and 
▼here  in  the  determinants  on  the  right-hand  side  of  the  equations  the 
elements  are  in  reality  A's,  but  for  convenience  the  suffixes  only  being 
written. 

And  further,  in  the  case  of  five  letters,  a,  b,  e,  d,  e,  it  is  deduced, 
with  the  aid  of  the  preceding  results  (3),  (4),  and  (5),  that  h,  denoting 
the  sum  of  the  homogeneous  products  of  a,  h,  e,  d,  e,  and  their  powers  of 
n  dimensions, 


1, 


i, 
1, 


1, 


d, 
1, 


e 
1 


{abode)  K*- 


(«) 


1, 


&c. 


{abedt) 


r-8,    r-4 
n-S,    «-4 


(7) 


1, 


ftc. 


{tibede) 


«-2,  «-8,  «-4 
r-2,  r-8,  r-4 
♦1-2,    n-8,     11-4 


(8) 


SIS 
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and 

tF^    Ac 
1. 

-(oitfib) 

<-l,     <-2,     «-8,     <-4 
•  -1,    •-2,    «-8,    «-4 
r-1,   r-2,   r-S,    r-4 
n-l,   11-2,   ii-S,    11-4 

where  {ahpde)  denotes 

j    «*,...    ^ 

4^,      •      .       .      •* 

»»,...«• 

y 

0|        •      •      •      # 

1. 

1,  1,  1,  1 

.    (9) 


or  the  product  of  the  differences  of  a,  h^  e,  d,  $  taken  two  at  a  time ; 
and  the  same  remark  applying  to  the  right-hand  determinants  as  in  the 
preceding  case. 

3.  We  now  proceed  to  estahlish  corresponding  resnlts  in  the 
general  case  of  any  number  (m)  of  letters  a,  d,  e,  , ,.  I;  and,  in  order 
to  effect  this,  there  will  be  a  double  application  of  the  principle  of 
Mathematical  Induction — the  first,  by  reference  to  the  num^r  of 
letters  employed ;  and  the  secondi  by  r^erence  to  the  number  of  gene- 
ral indices  in  the  case  of  any  particular  number  of  letters. 

By  definition 


(l-«r)(l-Jar)...(l-&) 


1  +  *!«+  ...  +  **«■+  ..., 


where  K  denotes  the  sum  of  the  homogeneous  products  of  a,h^e,,,.  I, 
and  their  powers  of  n  dimensions. 
But  it  may  also  be  shown  that 

1 _A^      _B_  L 

(l-«r)(l-J*). ..(!-&)"  l-or"^  1-te"*'"""*' 
where 


l-fc* 


,i»-i 


Z= 


^1 


and  thus 

(a-J)(«-c)...(«-0-^^'**^"'*--'(/-«)(/-i)...(/-A)-^*-^^"' 

■B  1  +Ai«  +  *,jr*+  ...  +  ^jc*  +  .. . 
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Beduoing  the  expression  forming  the  left-hand  member  of  this 
equation  to  its  common  denominator  (which  consists  of  the  product  of 
the  differences  of  a,  b,  e,  ..,  I,  taken  two  at  a  time),  we  haye 


(r-'{b€d...l){l'-axy^'h^^{aed...){l'hxy^'^&^\abd...l){l^exy^ 


B  {abe . . .  /)  (1  +  Ai« + Aa«*  +  . . .  +  A^af  + . .  .)i 


M) 


where  any  symbol  of  the  form  {abe  • . .)  denbtes  the  product  of  fhe 
differences  of  the  letters  inyolved,  taken  two  at  a  time. 

We  now,  in  accordance  with  the  principle  of  Mathematical  Induc- 
tion, assume  all  results  for  m  -  1  letters  corresponding  to  those  which 
we  propose  to  establish  for  m  letters,  viz.. 


b^f  tf^f  .  .  .  l^ 

V,  «»,  .  .  .  P 

b,  Cf  ...  2 

1,  1,  ...  1 

b",  c',  ...  I' 

i"^i  ^f^,  .  .  .  i**^ 

8»,  *•,  .  ..  P 

i,  c,  ...  I 

1,  1,  ...  1 

Jf,  f,  \  .  .  I' 

y,  ««,  . . .  /« 

j*^,  ^^,  . . .  ^^ 

J,  «,  ...  I 

1,  1,  ...  1 


-  (M  . . .  7). 


(10 


{hei...l)h\ 


(20 


{Id.,. I) 


» 


.   (80 
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J',    &c. 

h, 

1, 


{lei...  I) 


r-m  +  4,  r-m-t-3,  r-M-t-2 
j'-m-l-4,  q-m+Z,  ;-m-t-2 
l>-»+4,  ji-m-fS,    p-m-¥2 


W 


And,  generally,  for  m-  2  general  indices  p»  j^,  r, .  • .  y,  s. 


¥,    fto. 


J", 
1. 


-  (W ...  0 


«-l,   f-2,  .. .  s-m+2   ' 
y-1,  y-2,  ...y-m-f 2 


y-l,  q-%,  ...  f-«i42 
|>-1,  i»-2,  ...|i-m-i-2 


(•-ly, 


vhere  A«'  denotes  the  sum  of  the  homogeneous  products  of  i,  0,  <I . . .  I 
and  their  powers  of  n  dimensions ;  and  where  in  the  determinants  on 
the  right-hand  side  the  elements  are  in  reality  A's,  but  for  oonyenience, 
and  in  order  to  better  observe  the  law  of  formation,  the  suffixes  only 
arc  written.  These  m  -  1  results  are  necessary  and  sufficient  to  ob* 
tain  the  m  corresponding  results  in  the  case  of  m  letters. 

Expanding  the  terms  in  the  left-hand  side  of  {A\  and  equating 
the  absolute  terms  in  both  sides  of  the  equation^  we  shall  get  by  {}!)$ 

tr-^   lr-\  ...  /"^i 


«», 

V. 

...I* 

«. 

», 

...  I 

1, 

1, 

...  1 

{abc ...  7). 


(1) 


Also  e<^uating  coefficients  of  the  sereral  remaining  Uke  powen  of 
X  in  both  sides  of  {A\  we  shall  get  a  series  of  similar  results,  the  ge- 
neral one  of  which  is,  by  (!'), 
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f. 

i",  ...I' 

0 

m 

•                                               • 

o(ai0.. 

•  0  ^  "H' 

«», 

i»,    ...I* 

«. 

h.    ...  1 

1, 

1,    ...  1 

(2) 


4.  We  now  propose  to  obtain  corresponding  reftnlts  in  the  oases  of 

2,  8,  4, . . .  and  m-l  general  indices. 

In  the  case  of  two  general  indices,  it  may  be  shown  by  (2')  that 


^1 


fto. 


«^{bci...l)V,^t''Ao. 


Ifow  it  may  readily  be  shown  that 


w 


V  referring  to  i,  0,  J,  ...  7. 

Hence,  the  right-hand  member  of  the  aboye  equation  beoomes  by 


(I'), 


m 
1, 


fto. 


ftc. 


which,  by  (2), 


(oitf ...  2) 


1, 

jp-in  +  2,    p 
ii-m  +  2,    n- 


A^-Mfii 


m-f  1 

M+l 


(8) 
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Again,  in  the  case  of  three  general  indices,  it  is  shown  by  (3')  that 


ifi,    ftc. 


1, 


.y(M.../) 


j'-m  +  S,     s^-m  +  2 
jp-w  +  8,    ^-w  +  2 


-  ftc. 


Changing  those  terms  involving  q  from  A'  to  A  by  the  relation  {B)^ 
the  right-hand  side  becomes,  by  (2'),        \ 


a*^i  ftc. 


1. 


A'^'i*^ 


- 


M. 


a-,   '    ' 

^\ 

<^', 

a^\ 

+ 

• 

AfHi,4l  + 

tf^,fto. 

• 
• 

», 

»i 

1»     j 

1, 

*r-^i 


and  this,  by  (3),  and  an  extension  of  it,  is  equal  to  {aic  ...  2)  multi- 
plied by 


^-m  +  2,    jp-m  +  1 
n-ifi-f2,    n-m+1 


^-w  +  3,   ^-m+1 
n-m  +  3,    n-w+1 


'ff-^ntS 


that  is,  by 


p-m-^Bf    ^.ffi  +  2 
n-m  +  3,    n-m  +  2 


^--w  +  3,  j'-»i  +  2,  j^-m  +  l 
i;-m+3,  ji-m  +  2,  |7-f»i-fl 
n-m  +  3,    ii-'m+2,    n-m-fl 


•rm^lf 


(<) 
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And  in  like  manner  it  is  deduced,  in  the  case  of  four  general  in- 
dices, that 


if,      ftc. 


{dbc.l) 


r-ff»+4,  r-m+3,  r-»»+2,  r-m+l 
j'-»i+4, 

n-w+4, 


,    (5) 


1, 
whore  X  denotes  the  determinant  (4)  in  the  preceding  case. 

The  law  of  formation  of  the  results  in  the  cases  of  five,  six,  and 
any  numher  of  general  indices,  is  now  ohvious ;  and  in  order  to  es- 
tablish the  most  general  case  of  m  - 1  general  indices  n,  p,  q,  ...  x,  y^  £, 
we  assume,  by  the  principle  of  Induction,  the  case  of  m  -  2  general 
indices n^Pfq,.,.  x,  y,  viz. : — 


or, 


ftc. 


1, 


{ahe  . . .  /) 


y-2,     y-3,  ...  y-m  +  1 
x-2,     «-3,  ...  x-m+l 


p-2,    jp-3,  ...  jp-m+l 
n-2,     n-3,  ...  n-m  +  l 


I  ..  («•-!) 


the  right-hand  side  of  which  we  will,  for  convenience,  denote  by 

(a*(?...  0(234...  w-1). 

By  the  equation  (m-  ly  it  is  readily  shown  that 


^, 


ftc. 


1, 


t^{hsd...l) 


1-1,    B-2,  ...  f-m  +  2 
y-1,    y-2,  ...  y-m  +  2 


q-  1,    q-2,  . ..  q^m'^2 
p-l,  i?-2,  . . .  j?-m+2 


the  {')  refening  to  the  homogeneous  products  of  b,  c,  d,  .  .w  h 


—  ftc«, 
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Changing  from  A'  to  A  in  the  terms  inyolving  i  only,  by  the  relation 
{B)f  and  for  conyenience  denoting  the  determinant 

y-2,    y-3,  ...  y-m-f2     ' 

9^2,    «-3,  ...  jp-m  +  2 

by  (234...  ••-2)', 

jp-2,    ji-3,  ...  jp-m  +  2 
the  right-hand  side  of  the  aboye  equation  beoomes 

[a^{hc...  0(234  . . .  m  -  2)'  -  &c. }  *^i 
-  (a'^>(Jtf...  0(234. ..»i-2y-&c.  +  rf*(fo.,.  0(134. ..m-2y-&c.)*rt 
+  {a^>(i<T... 0(134. ..m-2y-&c.  +  a^(J(?... 0(124. ..»i-2y-&c.)AM 

+  (-l)-^{rt^i(Jtf...0(123...m-4,  m-2y-.&c. 

+  ir(&r . . .  0(123 . . .  M- 8y-fto.)iU«t 
+  (-  l)"^{4r»»  (he...  /)(123 . . .  iii-3y-  &c.)  A,^i, 

where  we  obsenre,  in  respect  of  the  coefficients  of  the  yarions  A's,  thai 
the  first  and  last  consist  each  of  one  series  of  terms,  while  of  the 
others,  each  consists  of  two  series  of  terms,  and  where  the  law  of 
their  formation  is  obyions  on  inspection. 

But  by  the  case  of  m  -  1  letters  and  m-^S  general  i 
haye 


f, 


J', 


fto. 


1, 


(a«i...  0(234...  jii-2y, 


and  by  this,  and  its  &ienii(m$^  the  foregoing  expression  is  equal  to 


^, 

tr*\ 

ar*\ 

tr». 

'f. 

«', 

•'*', 

a'*\ 

«», 

«•. 

«», 

«•*>, 

:  &c. 

*^i-S 

:  fto. 

*^+s 

:  ftc. 

*^-S 

4^,  ftc. 

iU 

I, 

1, 

1.      ' 

• 
• 

1. 
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+  ...+(-l)-^.S 


^*-MfS 


+  (-  1) 


fto. 


I     • 

1, 

wliich  by  the  eqnatioii  (m- 1)  and  its  Extensions  is  equal  to  {abe ...  7) 
multiplied  by 

(234...»i-l)A^i-(134    ...m-l)A^, 

+  (124.  ..m-.l)A.^-(1285.  ..m-l)A^ 
+ 


a»*S 

a^\ 

• 

• 

a"S&c. 

«*, 

«. 

1, 

+  (- 1)-».(128  . . .  m-3,  j»- 1)^,.^  +  (- 1)-^».  (123  . . .  j»-2)A^^i; 
and  thus  we  have 


a' 


fr',  .  .  .  /' 


fl',    »•,  .  .  .  /' 
1,     1,    .  .  .  1 


{dbe . . .  /) 


s-1,  1-2,  f-3,  ...  f-m  +  1 

y-1,  y-2,  y-3,  ...y-m  +  1 

•  .  •  • 

•  .  •  • 

jT-l,  5^-2,  j'-3, ...  j^-m-f  1 
ji-1,  j?-2,  |?-3,  ...jp-m+1 
n-1,  »-2,  n-3, ...  n-m+l 


.(») 


and  hence  the  proposition  is  completely  established. 

5.  In  the  foregoing  investigation  reference  has  been  made  to  Ex» 
tensions  of  yarious  results,  which  it  is  necessary  to  state  and  prove 
(not  only  because  they  are  necessary  to  establish  the  main  propositiony 
but  also  on  account  of  their  own  individual  importance  and  interest). 
Strictly  speaking,  these  extensions  should  be  incorporated  with  the 
foregoing  work ;  but  to  avoid  confusion,  and  to  allow  all  »tm«^  results 
to  follow  one  another  without  any  digression,  it  is  desirable  that  the 
extensions  should  be  treated  separately,  which  we  now  propose  to  do. 

Denoting,  for  convenience,  the  determinant  involving  the  general 
indices  »,  1?,  J',  ...  a?  by  the  symbol  [n, p,  q,  . ..  x]f  we  have,  by  (3), 


[»,  ri  -  («»tf  . . .  0 


ji-«i  +  2,    p-m-^l 
n-m  +  2,    n-m+1 


2>(21),  suppose. 
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Then  it  is  readily  shown  that 

[»+l,i^]  +  L»,i?  +  l]  =  i?(31),  (i) 

which  is  the  only  Extension  in  the  case  of  two  general  indices. 
Again,  by  (4),  we  hare 

[n,  1^,^-^(821), 

from  which  it  is  deduced  by  (i),  that 

[»+l,  i?,j']  +  [»,  i?+l,  q]-^[n,p,  y  +  l]  =  2>(421),      (ii). 
and 

[»  +  l,  i>+l,  y]  +  [»+l,  i>,  S'+l]  +  [»,  i>  +  l,  j'  +  l]  =  2>(431),  (rii) 

which  two  results  are  the  Extensions  in  the  case  of  three  general 
indices. 

And  again,  using  four  general  indices,  we  hare,  by  (5), 

[»,i>,?,r]  =  2>(4321), 

from  which  it  is  deduced  by  (ii)  that 

S[n+1,    i>,  S',  r], 

having  four  times  in  each  of  which  there  is  one  index  of  the  form 
X  +  1,  is  equal  to  7>  (5321) +  2>  (4421),  the  latter  of  which,  being  sero, 
gives 

S(»+l,  i>,?,r]  =  2>(5321).  (iv) 

Also,  it  is  in  like  manner  shown  by  the  application  of  (iii)  that 

S[n+1,    ji+l,    j'  +  l,    r], 

having  four  terms,  in  each  of  which  there  are  three  indices  of  the 
form  X  +  1,  is  equal  to  2>(5431)  +  2>(2542) ;  and  thus 

5[n  +  l,    i>  +  l,    5'+l]  =  2>(5431).  (v) 

And  lastly,  to  find  the  corresponding  value  of  S  [»  + 1>  jp  + 1,  j',  •'J 
which  consists  of  six  terms,  each  of  which  has  two  indices  of  the  form 
X  +  1,  it  is  shown  by  considering  separately  the  terms  involving/ 
from  those  having  a'**,  that  by  (ii)  and  (iii)  we  get 

2>  (5421  )  +  jD  (2632); 

and  thus 

S[n+1,    ii+1,    jr,  r]  =  2>(5421).  (vi) 

These  results,  (iv),  (y),  and  (vi),  are  the  Extensions  in  the  ease  (A  four 
general  indices. 
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Oenerally,  to  establish  the  Hxtensians  in  the  case  of  m  -  2  general 
indices  (which  are  necessary  to  proye  the  final  case  of  m  -  1  general 
indices  in  the  main  proposition),  we  assume  the  JExtensians  in  tJ^e  case 
of  f»  -  3  general  indices. 


We  have 


&C.y 


1, 


D 


«-3,    ir-4,  ...«-m+l 


^  -  3,    J'  -  4,   . . 

1?  -  3,    1?  -  4,  .  . 

n-3,    n~4,  ...n-f»+l 
which,  according  to  the  preyious  notation,  we  write 

[n,  Pt^i  ...  a:]  =  i?  (345  . . .  «i  -  1)  ; 
the  Exteniiont  of  which  are  m  -  4  in  number,  and  are  as  follows : — 
S[»  +  l,  i>,  J',  ...«]  =  JD(245  ...«i-l),  (a') 


S[n+1,  i>+l,  J',  ...«] 


=  2>(236...m-l), 


S[n+1,  jp+1,  y+1,  r,  ...  «]ai>(2346  ...«i-l). 


S[n+1,  i>  +  l,  ...  «+  1,  4?]     «jD(234...j»-3,  m-1),    (fi-4y 

the  S's  consisting  respectively  of  m  -  3,  .^Cs,  m-sC,,  . . . ,  and  m^C„^ 
terms,  where  ..^r  denotes  the  number  of  combinations  of  m  things 
taken  r  together ;  and  the  law  of  formation  of  the  coefficients  of  D 
being  obvious  on  inspection. 

To  deduce  the  Extensions  f  or  m  -  2  general  indices  n^Pt  q^  •  • .  x^  y, 
we  have,  by  equation  (w  -  1), 


Now 


[n, i^,  j',  . . .  y]  =  2>(234  . . .  m  -  !)• 
S  [»  +  1|  ^,  S'l  . .  •  y]  =  D8,  suppose, 


where  8  denotes  the  sum  of  the  m  -  2  corresponding  determinants ;  and 
it  is  easily  shown  that  8  -  (134  ...  m  -  1)  -t-  ^,  where  by  (a')  it  is 
shown  that  A  » (2245  ...  m  - 1),  that  is,  0.    Thus  we  have 


S[n+1,  i>,  q,  ...y]  =  jD(l34  ...  «i-l). 


W 
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Again,  to  find  the  yalne  of 

S  [n  -»- 1,  1?  +  1,  j',  . . .  y], 

having  ^-^0%  terms,  in  each  of  which  there  are  two  indices  of  the  fonn 
X  +  1, — ^it  will  he  conyenient  to  diyide  the  series  into  two  parts,  con- 
sidering separately  those  terms  in  which  the  index  y  +  1  occurs  from 
the  rest. 

There  are  /i-3  terms  having  this  index,  the  sum  of  which  is  shown 
hy  (a')  to  he  equal  to 

2>(124...»i-l). 

Also,  the  sum  of  the  remaining  ^.a^a  terms  in  which  the  index  y 
occurs,  is  shown  by  (j3')  to  be  equal  to  J)  (2235  . . .  m-  1),  that  is,  0; 
and  thus  we  have 

S[n+1,  i;+l,  jT,  ...y]  =  2>(124...m-l).  (fi) 

In  like  manner,  to  find  the  value  of 

S[«  +  l,  i?  +  l,  y  +  1,  r,  ...  y], 

having  ^.tCt  terms,  in  each  of  which  there  are  three  indices  of  the 
form  X  +  1— it  is  shown  by  ()3')  that  the  sum  of  the  m-tCt  terms  in 
which  the  index  y  +  1  occurs  is  equal  to 

2>{1286...jii-l); 

while  by  (/)  the  sum  of  the  remaining  m-*Ci  terms  involving  tiie 
index  y  is  equal  to  JD  (22346  ...  m  -  1),  that  is,  0 ;  and  thus  we 
have 

S[»+l,  i?+l,  y+1,  r,  ...  y]»2>(1235...m-l).      (y) 

Similarly,  when  each  term  in  S  has  four  indices  of  the  form  X+ 1, 
it  is  deduced  that 

S«b2> (12346  ..'.  m-1),  (8) 

and  generally,  if  indices  of  the  form  X+  1  occur  ft  at  a  time  in  each 
term  of  S,  it  is  shown  that 

S^  =  i?  (123  ...  /I,  ft  +  2,  ...  ft- 1).  Qi) 

While  lastly,  if  there  are  m  -  3  indices  of  this  form  in  each  term  of  X 
we  shall  get 

S[n+1,  i>+l,  j'+l,  ...a?+l,  y]=2>(123...m-3,  fw-l), 

...(«-8) 

the  number  of  terms  in  S  being  m  ~  2,  which  completes  the  Extensions 
generally,  the  law  of  formation  of  the  successive  results  being  obvions 
on  inspection. 
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6.  The  foregoing  Extensions  are  necessary  to  establish  the  main 
proposition  of  the  Paper.  The  following  results,  deducible  from  them, 
are  however  interesting,  and  may  be  worthy  of  notice. 

Using  m  letters,  a,  d,  0  ...  ^  we  have,  in  the  case  of  two  general 
indices  91  and  I?, 

[n,  1?]  =  i> (i» - 2,  «i-l), 

the  complete  snm  arising  out  of  which,  namely, 

[n,jp]-[«+l,  jp]-[ii,  i>  +  l]  +  [«  +  l,  i>+l] 

is,  by  (i),  equal  to 

2)(ifi-2,  «-l)-2)(w-3,  m-l)+2>(m-3,  m-2), 

that  is, 

1  1  1 


D 


p-m  +  S,    ^-ffi  +  2,    ^-i»+l 
n-ffi+3,    «-«i+2,    n-m  +  1 


(!•) 


that  is, 


the  number  of  terms  being  2*. 

Again,  in  the  case  of  three  general  indices,  n,  p^  q,  we  hare 

[n,i>,  ^]  =  i>(321), 

the  complete  sum,  involving  the  extensions,  arising  oat  of  which, 
namely, 

[»fl>*  J^]-S[«+l,  i>,  jr]  +  S(«  +  i,  j,  +  i,  S')-(«+l,  jp  +  1,  y+l] 

is,  by  (ii)  and  (iii),  equal  to 

2>(321)  -  2>(421)  +2>(431)  -  2>(432), 

1111 
j^-i»+4,    q-m-^S,    j^-ffi  +  2,    j^m-¥l 
jp-«i+4,    p-m-¥S,    j9-m  +  2,    p-m  +  l 
n~ffi  +  4,    n-m  +  3,    n-m+2,    n-m  +  l 

the  total  number  of  terms  being  1  +  3  +  3  +  1,  i.e.  2\ 

Idkewise,  the  complete  sum,  involving  Extensions,  arising  out  of 

[«ii',?,r]«2>(4321), 
namely, 

[»il>iS'i  r]-S[«+l,jp,y,  r]+S[»+l.  |>+1,  s',r]-S[ii+l,p+l,  j'+ljr] 

+  [n+l,  p  +  l,  j+1,  r+1] 
«2>(4321)  -  i)(5321)  +  D  (5421)  -  i)  (5481)  +  2>(5432), 
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1 

1111 

r  • 

-m  +  5, 

P 

-m  +  5, 

(4321) 

n 

-111 -4-  5, 

(m.) 


the  total nnmber  of  terms  in  the  left-hand  side  being  1  +4  +  6  +  4  -f  1, 
f.#.  2^ ;  and  where  we  see  that  to  obtain  this  result  we  simply  border 
(4821),  the  equivalent  of  [n,  p,  q,  r],  as  indicated  by  (in.). 
Generally,  in  the  case  of  m-  2  general  indices,  we  have 

[«,  p,  ?,  . . .  y]  =  i>  (234  . . .  m  - 1)  ; 

and  the  complete  somi  inyolTing  EztensionSy  arising  out  of  this, 
namely, 

[«, i>,  f, . ..  y]  - 2  [«+ 1, 1?,  S', . . .  y)  +  S[»  +  l,  i>+ 1,  J, . ..y] 

-.. .  +  (-1)"^"[»+1,  jP  +  1|  j^+1,  . ..  y  +  ll 
-D(234  . . .  m-l)-2)(134  . . .  m- 1)+2)(124  .. .  m-1) 


ihatisi 


-...+(-  l)-^»i)(123  . . .  m-2), 


1,         1       .  .  .    1 

y-i,\ 


D 


X234...m-1) 


(ir-3) 


j,-i, 
n-i,; 


in  which  we  see  that  to  obtain  this  result  we  simply  border  (234  . . . 
m-  1),  the  equivalent  of  [n,  p,  qy  , . .  y"],  as  shown  by  (Jf-3);  and 
the  total  number  of  terms  in  the  left-hand  series  is 

1  +  w-iC^i  +  M-aCt  +  . .  .  +  M-i^M-a  + 1> 


that  is,  the  total  number  of  combinations  of  m-  2  things  +  1,  $.«.  2"^ 
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Fh>fe68or  Ualet,  F.B.S.9  who  speaks  of  the  general  result  (m)  in 
the  main  proposition  as  a  very  pretty  one,  has  suggested  the  following 
direct  proof  oi  it,  and  has  kindly  given  me  permission  to  state  it  here : — 

Taking  the  m  letters  a,  h\  e,  . . .  7,  the  determinant 


•         > 

»-»,...  ^-> 

<**^, 

**;»,...  >-» 

• 
• 

•  • 

•  • 

«, 

9f         •   •   •    V 

1, 

1,         ...     1 

(«*tf  ,  ,,  /)  »i>,  say, 


where  {aie  ...I)  stands  for  the  product  of  the  differences  in  pairs  of 
the  m  letters  a,  if  e,  .,.  I. 
Now  let 

. 1  B > 


P 


x» 


1 


(/-•X^-a)...(/.Ay 


80  that        «^  . . .  X  »  -^ ;  then 

according  a8^is<Bor>m-l,  where  K  is  the  sum,  including  powers, 
of  the  homogeneous  products  of  n  dimensions  of  the  letters. 
Now  let 


a»-, 

/3J-S ...  x^-■ 

ajf^f 

j8i-»,  . . .  XJ"^ 

m 

A» 

• 
• 

CM, 

•  • 

•  • 

fi^,     ...XI 

1 

then  if  we  call 

fh 

Pj     ...  X 

«", 

iTf   ...   /» 

fl*. 

i',  . . .  /' 

«•, 

*•,..,!« 

• 
• 

•  • 

•  • 

=  V, 

«•, 

^,   . . .  /■ 

1, 

1,    ...  1 
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by  the  rale  for  the  multiplication  of  determinants  we  get  at  once 


that  isi 


K 

*W4, 

•  •  •      ^  111 

K 

Ar-i» 

•  •  •       ^|p-a»tl 

.,.l. 

K 

m 
m 

• 
• 

•  •  •       A|  »|1 

• 

• 

K. 

^-i» 

•  •   •       ^  m\\ 

1 

0 

...           0 

^•-4> 

A^, 

•  •  •      ^  III 

^> 

v«» 

•    •    •         r*»^»ft>l 

V-D 

*f-l» 

*r*f 

•    •    •          Af-»f I 

• 
• 

• 
• 

• 
• 

Km 

K*, 

•  •  •      *^  jin 
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XLI. — Ojt  the  possibilitt  of  bbtebminino  the  Distance  of  a  Double 
Star  bt  Measures  of  the  Rslatiyb  Velocities  of  the  Gok- 
poirsNTS  IN  THE  Line  of  Sight.     By  Arthur  A.  Eahbaut. 

[Bead,  May  24, 1886.] 

Satary,  in  his  memoir  on  double  stars,  in  view  of  the  difference  of  the 
times  that  light  takes  to  reach  ns  from  the  two  components  of  a  double 
star,  on  account  of  their  unequal  distances  from  our  solar  system,  con- 
cludes the  existence  of  an  inequality  in  their  relative  apparent  motion, 
and  indicates  the  possibility  of  deducing  thence  an  inferior  limit  of 
their  parallax.  *'  In  fact,"  he  says,  *^  if  light  required,  to  traverse  the 
orbit  of  a  double  star,  a  time  equal  to  that  in  which  the  star  moves 
through  a  measurable  angle,  we  should  see  this  star  as  much  behind 
its  real  position,  relatively  to  the  star  considered  as  the  centre  of  mo- 
tion, as  it  was  in  a  part  of  its  orbit  more  distant  from  us.  .  ,** 

M.  Arago  developed  this  idea  of  Savary*s,  and  drew  the  attention 
of  astronomers  to  the  question  in  V  Annuaire  du  Bureau  des  Longitudes: 
and  some  years  later  M.  Strure,  in  his  great  work  on  double  stars, 
Bxamined  to  what  extent  this  inequality,  which  he  termed  the 
"equation  of  light,"  could  become  sensible. 

There  had  been  up  to  this  time  no  mathematical  theory  of  the 
equation  of  light,  and  M.  Houzeau,  who  had  met  with  considerable 
anomalies  in  the  measures  of  70  p  Ophiuchi,  attempted  to  attribute 
them  to  relative  aberration,  arising  from  the  relative  motion  of  the 
stars.  This  supposition  of  M.  Houzeau's  was  attacked  by  Sir  John 
Herschel,  who  denied  positively  that  the  motion  could  have  any 
influence. 

The  question  was  in  this  condition  when  M.  ViUearceau  took  it  up 
and  examined  it  in  his  elaborate  memoir  on  the  Theorie  Analytique  dee 

InigdliUe  de  Lumiere  dee  JStoilee  Doublee,  published  in  the  Connaiseancet 
dee  Tempi  for  1878. 

In  summing  up  the  residts  of  his  investigation  he  finds  four  dif- 
ferent effects  of  aberration.  Of  the  first  three  he  says  :  ^*A11  the  effects 
of  the  aberration,  indicated  up  to  this,  are  represented  by  the  elliptic 
motion,  whose  elements,  with  the  exception  of  two,  the  major  axis  and 
the  eccentricity,  are  effected  with  inequalities,  on  account  of  the  dis- 
tance of  the  Sun,  the  velocity  with  which  this  distance  varies,  and  the 
angular  motion  of  the  components.  The  inequalities  produced  in  the 
elements  offer  an  interest  merely  speculative."  Of  the  fourth,  which 
depends  on  the  ratio  of  the  masses,  he  says :  '^  The  introduction  of  the 
inequality  depending  on  the  ratio  of  the  masses  .  .  .  would  permit  us 
to  obtain  an  unknown  containing  this  ratio  associated  with  the  paral- 
lax, if  this  inequality  could  acquire  a  sensible  value.  The  parallax 
coidd  be  deduced  from  this  if  the  ratio  of  the  masses  was  known.    But 

3x2 
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since  this  ratio  is  entirely  unknown,  we  see  that  the  inequality  ofl^kl 
cannot  serve  to  fix  sven  an  inferior  limit  to  the  parallax** 

I  have  briefly  summansed  the  results  of  inyestigations  on  thu 
subject  as  far  as  I  know  of  them,  because  they  are  closely  allied  to 
the  subject  of  this  paper,  and  because  if  an  effect  so  small,  even  if  it 
could  be  detected,  and  so  inseparably  mixed  up  with  the  detennisa- 
tion  of  the  elements  themselves,  that  it  is  impossible  to  diBCoimect 
them ;  if  such  an  effect  has  been  looked  to  at  one  time  by  astronomen 
to  afford  a  clue  to  the  parallax,  there  is  some  excuse  for  drawing 
attention  to  another  inequality  of  light  which  is  undoubtedly  extremelj 
small ;  but  if  it  faib  to  give  us  the  value  of  the  parallax,  the  failoie 
is  due,  not  to  any  inherent  impossibility  in  the  problem  itself,  bnt 
to  the  inability  of  our  instrumental  means  to  measure  its  effect. 

In  the  case  of  a  double  star  whose  orbit  has  been  determined,  if 
we  knew  the  distance,  we  could  calculate  the  actual  linear  velocity  at 
any  moment  in  miles  per  second :  and  inversely,  if  we  knew  this  velo- 
city, we  should  be  able  to  deduce  thence  its  distance.  We  are  abb 
by  means  of  the  spectroscope  to  determine  the  resolved  parts  of  the 
velocities  of  each  of  the  components  in  the  line  of  sight,  the  difference 
of  which  is  the  resolved  part  of  the  relative  velocity  in  the  same  direc- 
tion, which  will  of  course  enable  us  to  find  the  whole  velocity,  and 
thence  to  obtain  the  distance.  I  proceed  to  find  the  relation  connect* 
ing  the  parallax  and  the  velocity  : — 

If  r  is  the  velocity  in  the  orbit  at  the  time  under  conaideratio&, 
and  if  Fis  the  velocity  in  the  line  of  sight,  then  Via  the  leaolTed 
part  of  V  parallel  to  the  latter  line. 

Now  if,  adopting  the  usual  notation,  X  denote  the  angle  between  tbe 
line  of  nodes  and  the  line  of  apsides  of  the  orbit,  and  if  y  denote  the 
inclination  of  the  orbit  to  the  tangent  plane  to  the  sphere  of  the  hea- 
vens at  the  point  occupied  by  the  primary,  and  if  ^  denote  the  angle 
between  the  tangent  to  the  orbit  and  the  line  of  apsides,  then  ^-Xis 
the  angle  between  the  tangent  and  the  line  of  nodes.  Besolving  the 
velocity  parallel  to  and  at  right  angles  to  the  line  of  nodes,  we  g^ 
V  cos  (^  -X),  r  sin  (^  -  X).  The  former  of  these  being  at  right  angles 
to  the  line  of  sight  has  no  effect  on  the  velocity  parallel  to  that  line, 

while  the  latter  makes  with  that  line  an  angle  equal  to  ?  -  y.    ^^ 

have,   therefore,  the  whole  velocity  parallel  to  the  line  of  sight 
«  V  sin  (^  -  X)  sin  y. 

Now  9  =  -,  where  h  is  twice  the  area  described  in  a  unit  of  time, 
P 
and  j9  is  the  perpendicular  on  the  tangent  from  the  focus  occupied  bj 

the  primary.     Also  h  =  — W~^>  *»»  *i  being  the  semiaxes  of  the  orbit, 

and  P  the  period  in  years,  and  j»  =  "17,    whence  v  «    ^^-  .    But 

o  Pr 
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6'  =  —  ;  we  haye,  therefore,  v  = '  And  if 

v/l-c'cosV  Pr-/l-e»co8V 

a  is  the  semi-major-azis,  measured  as  usual  in  seconds  of  arc,  and  if  n 

denotes  the  parallax,  and  JR  the  radius  of  the  Earth's  orhit,  0|S  --—i 
whence  we  have  (r  heing  also  expressed  in  seconds  of  arc) 

_    2xjtf*v/l  -€*.2g.8in(^-X)8iny 
Pryi-c»co8»^ 

In  this  formula  the  unit  of  time  is  a  year.     So  that  if  Fis  ex- 
pressed in  miles  per  second,  we  must  divide  the  right-hand  side  hy 

2wiJ 
365  X  24  X  60  X  60  =  «.     Then «  /  is  the  mean  distance  traversed 

9  I 

by  the  Earth  per  second,  and  we  have  finally 


__fo*\/l  -€*8in(^~X)siny 
Pr^/l  -^€»  cosV 

To  find  the  angle  ^,  we  have  tan  ^  =  -  -^—^  9f  and  y'  being  the  co- 

*♦  y 

ordinates  of  the  position  in  the  orbit  referred  to  the  centre  and  axes  of 

the  ellipse,  or  tan ^= -^. ,  x  and  y  being  the  co-ordinates  of  the 

y 
same  point  referred  to  the  major  axis  and  the  lat\u  reetum.    Therefore 

tan^  =  -(l-€«)  — 

rsmc^ 

The  equations  necessary  to  find  the  parallax  are,  therefore,  the 
ordinary  equations  of  elliptic  motion — 

(I)  u-'  €  ainu^nt, 


C^)  *"°2"Jl— c*^^2' 

(3)  r  =  tf(l -ecostt); 

in  which  a,  e,  n,  t  denote  respectively  the  semi-axis-major,  the  eccen- 
tricity, the  mean  angular  motion,  and  the  time  from  periastron ;  while 
r,  0,  and  u  denote  the  radius  vector,  the  true  anomaly,  and  the  eccen- 
tric anomaly ;  and 

,-  r  cos^  +  fl€ 

(4)  tan^  =  -(l-€») .-^— ; 
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(5)  u r- ^^v^i-^' «in(j^jOfj^y ^ J, 

Pr-x/l-e'coB*^ 

in  which  ^denotes  the  angle  between  the  tangent  and  the  major-axis; 

X        „  „  ,,       the  line  of  nodes  „       „ 

y        ,1  „  „        the  plane  of  orbit  and  tangent 

plane  to  sphere ; 
F       „  period  in  years,  \ 

n       „  parallax  in  sees,  of  arc,  (  of  the  star; 

V      ,y  the  velocitj  in  miles  per  se-  \ 

cond  in  the  line  of  sight,   / 

and      /         ,y  mean  motion  of  the  Earth  in  miles. 

The  equation  (5)  gives  ns,  then,  a  relation  between  n  and  F^  de- 
pending only  on  the  period  and  the  angular  elements  of  the  orbit.  If 
one  is  measured,  we  can  at  once  determine  the  other.  If  the  quan- 
tity k  be  greater  than  unity  at  any  time,  we  know  one  of  two  thin^ — 
either  that  the  parallax  is  not  less  than  one-tenth  of  a  second  of  are^ 
or  that  the  velocity  in  the  line  of  sight  is  not  less  than  ten  miles  a 
second.  If,  then,  on  turning  the  spectroscope  on  the  star  we  find  that 
the  lines  in  both  spectra  are  absolutely  coincident  in  position,  we  know 
that  the  parallax  is  not  less  than  one-tenth  of  a  second,  and  will  repay 
all  the  care  that  may  be  bestowed  on  its  determination.  On  the  other 
hand,  if  there  is  any  displacement  visible,  the  measurement  of  its 
amount  vrill  give  us  the  vcdue  of  F,  and  consequently  of  n.  Thus  all 
double  stars,  for  which  A  is  at  any  time  greater  than  unity,  may  be 
said  to  be  within  measurable  distance  either  by  the  spectroscopic  or 
the  trigonometrical  method. 

On  the  other  hand,  if  it  is  less  than  unity  it  does  not  follow  that 
the  distance  defies  measurement,  for  a  sensible  value  of  U  may  be 
counterbalanced  by  the  smallness  of  the  linear  dimensions  of  the  orbit, 
or  the  length  of  the  period,  giving  a  small  value  for  V\  whereas  if  k 
is  less  than  unity,  and  Fis  found  of  any  considerable  magnitude,  it 
informs  us  with  a  certainty,  which  the  mere  failure  to  measure  its  pa- 
rallax trigonometrically  could  never  reach,  that  the  star  is  at  an 
inconceivable  distance  from  the  solar  system. 

All  this  is  on  the  supposition  that  a  parallax  not  greater  than  (K^'l 
could  be  measured  by  the  best  modem  methods,  and  that  the  spectro- 
scope could  detect  a  velocity  as  small  as  ten  miles  per  second. 

I  have,  purposely,  taken  a  very  small  limit  for  the  parallax — for 
this  reason,  that  if  it  is  ascertained  by  other  means  that  II  is  not  less 
than  one-tenth  of  a  second,  an  observer  may  perhaps  take  more  extra- 
ordinary precautions,  and  may  extend  his  observations  over  a  longer 
period  than  if  the  nature  of  the  ultimate  result  was  doubtful,  since  he 
knows  he  must,  if  his  observations  are  correct,  get  a  sensible  value  for 
the  parallax.     Nor  is  ten  miles  per  second,  I  tibink,  too  small  a  limit 
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for  the  yalae  of  V,  In  the  Greenwich  results,  velocities  as  small  as 
this  are  sometimes  recorded,  which  shows  that  they  can  be  detected 
by  the  eye ;  and  though,  in  comparing  the  spectrum  of  a  star  with  that 
of  some  terrestrial  substance  in  a  vacuum  tube,  this  small  displacement 
may  not  be  worthy  of  much  confidence,  as  it  might  be  altogether  due 
to  some  want  of  adjustment  of  the  apparatus :  yet  in  the  case  before 
us,  where  the  two  spectra  are  presented  in  the  telescope  under  exactly 
the  same  conditions,  any  displacement  at  all  visible  must  be  due  to 
some  relative  velocity  of  the  components.  The  photographic  process^ 
also,  may  detect  small  displacements  to  which  the  eye  is  insensible. 
Professor  Pickering,  speaking  of  the  Draper  photographs  of  stellar 
spectra,  says :  '*  The  present  results  encourage  the  expectation  that 
the  movements  of  stars  in  the  line  of  sight  may  be  better  determined 
by  the  photegraphic  method  than  by  direct  observation."  But,  even  it 
the  limits  I  have  chosen  should  be  thought  too  small,  the  only  change 
would  be  to  increase  what  may  be  termed  the  critical  value  ofh. 

Now  it  will  be  interesting,  I  think,  to  find  for  what  stars  k  is 
greater  than  unity ;  and  although  in  deducing  a  value  of  the  parallax 
from  the  observed  value  of  F,  it  wiU  be  necessaiy  te  compute  it  from 
the  complete  formula ;  yet  in  merely  searching  for  stars,  for  which  k 
may  at  any  time  exceed  this  value,  a  rougher  method  will  be  suffi- 
ciently  precise.    There  is  a  very  simple  graphical  method  which  will 

give  us  what  we  require  with  considerable  accuracy.    Since  P**  jjf 

equation  (5),  may  evidently  be  written 

nr»-^8in(i^-X)Biny; 

or,  since  J9^«  3*,  p^  being  the  perpendicular  from  the  other  focus,  it 
may  also  be  written 

^^    /aj>^sin(<^-X)siny 


Now  J)' sin  (^-X)  is  the  orthogonal  projection  of  p'  on  the  line  of 
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nodes,  and  this  is  evidently  greatest  in  the  position  represented  in  the 
figure,  viz.,  that  in  which  OT  is  parallel  to  the  line  of  nodes.  But  P 
is  the  position  in  the  orbit  corresponding  to  this  position  of  |/:  so  we 
sejD  that  the  velocity  in  the  line  of  sight  is  always  a  maximum  when 
the  body  is  passing  through  the  line  of  nodes. 

Therefore,  to  find  when  h  is  greatest,  it  is  only  necessary  to  have 
a  circle  drawn  on  carefully-squared  paper,  such  as  papier  mtUomitriqw^ 
of  say  100  mm,  radius.  Take  OF  equal  to  as  many  millom^tres  as 
there  are  units  of  the  second  decimal  in  the  eccentricity.  Draw  the 
line  OT,  maldng  an  angle  equal  to  X  with  the  line  of  apsides.  Join 
TF^  and  produce  it  to  T,  Then  measure  the  distance  of  F*  from  the 
circumference  of  the  circle  at  right  angles  to  the  line  of  apsides :  this 

gives  us  - ;  also  measure  -Pr«= -,  and  FT^  -,  andz  OTF^  ~  -(♦-^)- 

0  0  0  2 

Then  we  have 
.     h 

nr«  —^  sin(i^-X)siny  = p^pjf — «»r 

a 

^'^'i     .    ,.     XX  .          l.a.F'TcoBGTF'  . 
= j-.sm(^-.X)smy= p7/\S ®^^' 

'a 

For  instance,  in  the  case  ofSp  Eridani,  I  find  in  Houscau's  Vadf 
Mecum  de  VAstroname  the  elements  of  the  orbit  to  be — 

y  =  44°    40', 
X  =  327°  16', 
c  =  0-378, 
a  =  8"-82, 
P«  117-51; 

and  the  periastron  passage  took  place  in  1 8 1 7. 51 .  I  take  0^=^  37*8  mm. 
Measuring  the  distance  F'B  above  and  below  the  focus,  I  find — 

0-926  ^  =  1-333 

a 

0-929  ^  =  0-642         ?  -  (,^  -  X)  =  »°-». 

a  2 


=  0-9275 

a 
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TheD    log  /  »  1-2665 

log  a  a  0-5821 

log  am  (^  -  X)  *  9-9949 

log  amy  ^  9*8469 

1-6904  1-6904     . 


log- 

0 

=  9^-9673 

lOg^': 

=  0-1249 

log  {a- sin (^-X) 

Rmy=  1-6577 

1-8153  =  log  ia^a 

a 

logP 

«  20701 

m 

2-0701 

logf 

-  9-8075 

log-  = 
a 

»  9-9673 

-? 

«  1-8776 

Ph 
2-0374  » log      . 
a 

.-.   lognr 

«  9-7801 

^'1119 = log  n  r. 

nr 

»  0-6026 

0-5996  «  n  r. 

Or,  finally, 

nr= 

0-601. 

If  it  be  required  to  find  the  time  at  which  II V  attains  this  yalne, 
we  have  0aA»327^15',  and  from  equations  (1)  and  (2)  we  can 
find  t,  I  have  added  below  the  yalnes  of  k  for  a  number  of  stars  the 
elements  of  whose  orbits  are  taken  chiefly  from  Houzeau's  Vade  Mecum. 
I  would  draw  attention  to  the  results  in  the  cases  of  Sinus  and  a  Cen* 
tauri,  for  which  k  is  found  to  be  5-40  and  6-02  respectively.  Now  these 
numbers,  eyen  if  we  had  had  no  knowledge  otherwise  of  their  paral- 
laxes, would  have  pointed  to  these  stars  as  being  within  measurable 
distance,  and  seem  to  show  that  in  the  case  of  a  Ccntauri  spectroscopic 
obserrations  might  have  been  employed  in  the  year  1879  to  test  the 
measures  of  parallax  made  up  to  that  time,  since  from  these  figures, 
taking  its  parallax,  as  determined  by  Gill  and  Elkin,  as  0"-75,  it  must 
hare  been  moving  in  the  line  of  sight  with  a  velocity  of  eight  miles 
per  second  in  April  of  that  year.  In  the  case  of  Sirius,  although  the 
value  I  have  found  for  k,  taken  in  conjunction  with  the  value  0"*4  for 
its  parallax,  would  show  that  in  September,  1890,  the  companion  will 
be  moving  with  a  velocity  of  thirteen  miles  per  second  in  the  line  of 
sight,  the  great  difierence  in  the  magnitudes  of  the  components 
would,  I  fear,  preclude  the  possibility  of  applying  the  spectroscopic 
test. 

Out  of  this  list  of  thirty -nine  stars  there  are  five  for  which  the  value 
of  n  Fexceeds  unity,  namely,  17  Cassiopese,  a  Canis  Majoris,  a  Centauri, 
70^0phiuchi,  and  y  Gorone  Australis ;  and  of  these  five  no  less  than 
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four  have  been  found  to  have  a  parallax  greater  than  one-tenth  of  a 
second,  vix. : 


If  CassiopeiB, 

0154, 

.    0.  Stnive,   .    .     . 

.     1856 

a  CaniB  MajoriB, 

0-389, 

.     GiUandElkin,      . 

.     1884 

0-273, 

Abbe,      .     •     •     . 

.     1868 

0193, 

.     Gvld6n,  .     .     .     , 

.     1864 

a  Centanii,  .     . 

0-741. 

.     Gill  and  Elkin,      . 

.     1884 

0-612, 

.    Elkin 

.     1880 

0-88, 

•    Moest^    .     .     .     . 

.     1868 

0-976, 

.    C.  A.  F.  Peters,      . 

.     1852 

0-919, 

.     Maclear,      .     .     , 

.     1851 

70p  Ophiuchi,  . 

0162, 

.    Krueger,      .     .     , 

.     1863 

while  with  regard  to  the  fifth,  y  Coronie  Australis,  I  am  not  aware 
of  any  measures  having  been  made  with  the  view  of  determining  its 
parallax.  The  value  1-224  for  II  Fshows,  however,  that  either  it  has 
a  sensible  parallax,  or  that  in  the  year  1 880  its  motion  in  the  line  of 
sight  was  more  than  twelve  miles  a  second.  The  quantity  II  Fattains 
a  second  maximum  in  June  of  this  year,  reaching  the  value  0*857  :  so 
that,  if  the  parallax  should  prove  to  be  very  small,  we  might  expect  to 
see  some  displacement  of  the  lines  in  the  spectrum  which  would  enable 
us  to  obtain  a  measure  of  its  amount.  As  the  distance  will  be  then 
1"'5,  and  the  components  are  equal  in  magnitude,  the  circumstances 
are  rather  favourable  for  the  detection  of  such  a  displacement. 

The  system  40  or  03  Eridani  is  composed  of  three  stars.  The  pri- 
mary (A) J  of  4*4  magnitude,  and  a  companion  double  star  (Bj  C),  0! 
magnitudes  9^  and  10^  respectively,  distant  82''  from  A.  That  they 
belong  to  one  system  seems  certain,  from  the  fact  that  they  all  have  a 
common  proper  motion  amounting  to  no  less  than  4''*  10  annually.  The 
elements  of  the  pair  B,  C  have  been  computed  by  Mr.  GFore,  and  pub- 
lished in  the  Monthly  Notices  of  the  Boyal  Astronomical  Society,  for 
March  of  this  year.  From  these  elements  I  find  that  n  F  is  equal 
to  0*886.  This,  taken  in  connexion  with  Dr.  Gill's  determination  of  its 
parallax,  which  he  finds  to  be  0''*166,  shows  that  this  is  a  slowly-mov- 
ing pair,  as  its  velocity  in  the  line  of  sight  can  never  exceed  five  and 
a-half  miles  per  second.  If,  however,  at  any  time  the  orbit  of  tbe 
companion  pair  around  the  primary  should  be  found  capable  of  com- 
putation, we  might  reasonably  expect  that  with  such  an  apparent 
distance  as  82"  tJ^e  linear  relative  velocity  would  become  measurable 
with  the  spectroscope. 
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Star. 

ny. 

Star. 

ny. 

11  Casaiopee,    .    . 

1-247 

ri  Coron®  Borealia,    .    . 

0-392 

36  Andromedffi,     , 

0105 

/uaBootia 

0078 

6p  Eridani,     .    . 

0-601 

298  Otto  Struve,  .    .    . 

0-331 

a  Canifl  Majoris, 

5*400 

y  CoronsB  Borealia,    .    . 

0-174 

1037  Struve,    . 

0-278 

51  (1)  librs,    .... 

0-227 

a  Gemmoram,  . 

0-090 

ff  CoroiifB  Borealia,    .    . 

0-125 

(Caneri,     .    .    , 

0086 

A.  Ophiuchi,      .... 

0*055 

3121  Struve,    . 

0-432 

(Herculis, 

0-605 

« Leonia,    .    .    , 

0-202 

fiz  Herculia,     .... 

0-581 

^  UnaB  Majoris,   . 

0-148 

T  Ophiuchi,      .... 

0-135 

7  Leonia,     •    .    . 

0153 

10  p  Ophiuchi,      .    .    . 

1-270 

1  UmB  Majoria, 

0*895 

7  CoronsB  Australia,  .    . 

1-224 

7  Virginia,  .     .    , 

0-624 

JCygni 

0-083 

42  Corns  Ber.,     . 

0-479 

4  Aquarii, 

0-122 

1757  Straye,    .    . 

—  ? 

f  Aquarii, 

0-121 

25  Canum  Venaticorain, 

—  P 

3062  Strove,    .    .    •    . 

0-138 

1819  StniTe,    .... 

0-066 

fi  Delphini  (Gore),     .    • 

0*363 

a  Centanri,       .... 

6028 

„        (Donbiago), 

0-463 

IBootia, 

0-800 

40  Eridani,      .... 

0-886 

44»BootiB,      .... 

0-500 

234  Otto  Strove,  .    .    . 

0-086 
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ZLII. AlTTHEKTICATSD     MaTEHIAI.8     TOWABDS    A    LaIH)     Ain>    FrESH- 

WATSR  MOLLFSCAK  FaUNA  OF  IkSLAKB.        By  JoHlT  W.  TaTLOR  Slid 

W.  Denisok  Koebuck,   F.L.S.     [Communicated  by  W.  F.  di 
YiSMXs  Kaks,  M.E.I.A.] 

[Read,  June  28,  1886.] 

DuBiHO  the  past  year  or  two  we  have  been  favoured  by  Beyeral  friends 
with  interesting  consignments  of  Mollusca  from  various  parts  of  Ire- 
land, and  in  particular  we  are  indebted  to  our  friend  Mr.  W.  F.  de 
Yismes  Kane,  whose  kindness  in  collecting  and  sending  to  ns  specimens 
of  Irish  slags  from  various  counties  has  been  of  much  service  to  us  in 
our  work  of  monographing  the  British  Land  and  Freshwater  Mollusca 
— ^by  indicating  that  the  Irish  Fauna  has  in  this  department  of  Natural 
History  a  tendency  to  the  development  of  a  character  somewhat  diverse 
from  that  of  Britain,  or  perhaps,  to  speak  more  correctly,  from  that  of 
England.  This  being  so,  it  is  desirable  that  the  Molluscan  Fauna  of 
Ireland  should  be  worked  out  in  more  detail  than  has  hitherto  been 
done,  and  that  we — having  in  course  of  preparation  a  new  monograph 
of  the  British  Lcmd  and  Freshwater  Mollusca  based  upon  an  extensive 
and  elaborate  plan— should  have  the  opportimity  of  seeing  specimens 
from  every  county  and  district  of  the  island.  It  seemed  to  us,  there- 
fore, that  an  account  of  what  we  know  up  to  the  present  moment  from 
actual  inspection  of  specimens  would  be  of  some  service,  both  as  a 
contribution  to  a  new  fauna  of  Ireland,  and  as  an  indioation  to  Irish 
Naturalists  of  the  nature  and  character  of  the  aaiiistance  we  should 
like  to  receive  at  their  "hands.  We  may  say,  moreover^  that  the  plan 
of  our  proposed  work,  being  an  exhaustive  and  detailed  one,  renders  it 
impossible  fcM:  us  to  see  too  many  specimens ;  and  as  the  detailed  study 
of  minute  variation  enters  as  a  principal  factor,  it  is  desirable  that  we 
should  have  extensive  consignments  of  the  commonest  and  most 
prevalentspecies,  in  addition  to  the  rare  and  special  ones,  as  being  more 
likely  to  furnish  us  with  suitable  and  adequate  material  for  study. 

We  are  not  yet  in  a  position  to  institute  a  comparison  with  the 
works  of  Thompson,  Clarke,  and  other  famous  Irish  Naturalists,  further 
than  to  say  that  we  have  had  submitted  to  us  examples  of  nearly  all 
the  species  which  appear  in  their  lists,  and  that  the  additions  we  have 
to  make  are  but  three  in  number,  all  slugs.  The  first  is  Testae^Ua 
tnauyei,  the  second  is  Limax  cinereo-niger,  and  the  third  is  Arum 
sttb/uscus.  The  last  of  these  is  one  which  we  have  recently  satisfied 
ourselves,  from  the  anatomical  observations  of  our  friend  Mr.  Charles 
Ashford  of  Christchurch,  should  be  added  to  the  British  list.  It  is  as 
common  in  the  British  Isles  as  on  the  continent,  and  has  hitherto  been 
confounded  by  British  Naturalists  with  the  other  species  of  Arion. 
Limax  cinereo-niger  is  a  fine  and  conspicuous  species,  very  distinct 
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from  Z.  maxtmu9,  with  which  it  has  hitherto  been  confounded.  The 
Bev.  B.  J.  Clarke  met  with  it  in  Ireland,  as  is  clear  from  his  wiitingB 
in  1843 ;  but  it  is  only  of  recent  years  that  it  has  been  ranked  by  name 
as  a  member  of  the  British  Fauna.  It  is,  however,  a  very  rare  species, 
and  has  as  yet  only  turned  up  in  solitary  examples.  There  is  reason 
to  suspect  that  it  is  in  these  islands  a  species  which  affects  the  western 
and  northern  regions,  the  regions  of  a  high  average  rainfall,  judging 
from  its  known  Continental  range,  and  the  nature  of  the  British 
localities  which  have  as  yet  afforded  it.  Limax  arhorum  is  a  species 
of  apparently  similar  tendencies  in  its  range,  and  one  which  seems  to 
be  commoner  in  Ireland  and  Scotland,  and  the  hill  districts  of  Wales 
and  North  England,  than  it  is  in  the  English  midland,  southern  and 
eastern  counties. 

With  regard  to  the  other  MoUusca  included  in  the  list,  it  is  to 
be  observed  how  remarkable  it  is  that  JBulimus  acuifu,  which  is,  in 
Great  Britain,  strictly  confined  to  the  coast-line,  being  nowhere  found 
more  than  a  few  hundred  yards  from  the  sea,  should  in  Ireland  occur 
in  inland  localities,  even  so  far  inland  as  Athlone — a  tendency  which 
has  already  been  noticed  by  Mr.  Thompson. 

We  may  conclude  these  introductory  remarks  by  stating  that  we 
should  be  glad  if  Irish  Naturalists — whether  they  are  conversant  or 
not  with  the  Mollusca — will  assist  us  by  sending  us  specimens  from 
every  Irish  district  possible,  in  order  that  we  may  be  able  to  advance 
at  one  and  the  same  time  a  knowledge  of  the  Irish  species,  and  of  the 
variation  and  distribution  of  our  British  ones.  Consignments  mav  be 
addressed  to  John  W.  Taylor,  Office  of  the  Journal  of  Conehotogy^ 
Hunslet  New  Boad,  Leeds,  or  W.  Denison  Boebuck,  Sunny  Bank, 
Leeds. 

lartaoella  mangel,  ▼.  Yiridana,  Morelet. 

Waterford, — Two  specimens  sent,  Sept.  21,  1883,  from  a  nursery 
garden  at  Waterford. — J,  H.  Salter. 

It  is  noteworthy  that  these — the  only  Irish  specimens  of  T. 
maugei  that  we  have  seen — should  differ  completely  in  colour  from 
the  English  examples,  and  should  resemble  the  common  form 
which,  according  to  Morelet,  occurs  in  Portugal. 


ater,  L. 
Doum. — ^Newcastle,  one,  typical,  Oct.  17, 1884. — Rev.  H.  W.  Lett, 

Arion  ater,  ▼.  bnumea,  var.  hot.,  Boebuck. 

Character: — Colour,  deep  brown. — W.  Denieon  Roebuck. 

Sligo. — Collooney,  three,  half  grown,  Sep.  15, 1885. — W.  F.  de  F. 
Kane. 

Armagh. — Several  of  varying  size,  sent  from  the  county,  June 
15,  1885;  one  had  an  orange  foot-fringe ;  in  the  others  it  was 
sienna. — Rev,  H.  W.  Lett. 
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Axion  ater,  y.  bnmnea,  w.  noY.,  Boebuck  {conHnued) : 

Down, — Newcastle,  a  few,  in  colooration  extremely  daik  red- 
brown,  resembling  that  of  the  Z.  arhcrum  found  with  them, 
October  17,  1884.— JKm;.  S.  W.  LeU. 

Mayo  W, — Enniscoe  Demesne,  near  Crossmolina.  Two  adults 
sent  Sept.  19,  188i,  by  W.  F.  de  Y.  Kane,  another  Sept 
24th.— /rf. 

Waterford. — Two  specimens  sent  from  near  Waterford,  Sept.  21, 
1883,  of  a  very  deep  chocolate-brown  tint. — J.  H.  SaUer. 


Arion  ater,  y.  bioolor,  Moq. 

Waterford. — ^Several  very  fine  specimens,  sent  Sept.  21,  1883, 
collected  in  a  very  wet  part  of  a  small  bog  at  Ballyganner. 
— ^.  M.  Salter. 

DMin. — Seyeral,  yery  fine  and  characteristic,  from  near  Dablin, 
March  31,  1886.—/.  R.  Redding. 


Axion  ater,  y.  laodnea,  Miill. 

Mayo  W. — Enmscoe  Demesne,  near  Crossmolina,  Sept.  19,  1885. 
one  small.  Sept.  24,  one,  nearly  adult,  of  bright  orange- 
yellow,  with  faint  band-shadowings. —  W.  F.  de  V.  ITane. 

Arion  ater,  y.  pallesoens.' 

Armagh. — ^A  yery  small  specimen  sent  from  this  country  June 
15,  1885.—^.  S.  W.  LeU. 

Arion  ater  y.  plnmbea,  Boeb. 

Mayo  W. — Enniscoe  Demesne,  Crossmolina,  Sept.  19,  1885,  one, 
adult,  very  deep  colour. — W.  F.  de  V.  Kane. 

ater,  y.  nigresoens. 

Antrim. — Colin  Glen,  near  Belfast,  one,  very  young,  June  10, 
1884.— /S.  A.  Stewart. 

Down, — Slieve  Donard,  one,  at  1500  feetalt^  Sept.  20,  1884.— 
Mev,  SL.  Jr.  lAtt. 

labfnscut. 

Sligo. — Collooney,  two,  Sept.  15, 1885;  adult;  pale  ochre  yellow, 
with  bands  sub-obsolete  and  just  visible. — W.  F.  de  V.  Kane. 

Armagh. — Eight  sent  from  the  county,  June  15,  1885;  warm 
rich  sienna-brown  in  tint,  two  of  them  rather  more  sober 
brown. — Rev.  H.  W.  Lett. 

Mayo  W. — Enniscoe  Demesne,  Crossmolina,  Sept.  19,  1885,  an 
adult  specimen,  sober  ochre-brown  in  colour,  with  the  bands 
shadowy  but  distinct. —  JT.  F,  de  V.  Kane. 
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Anon  iLorteniifl,  F6r. 

Waterford.—Neax  Waterford,  Sept.  21,  1883;  seTeral.— ^.  M. 
Salter. 

Geomalaons  maoixloenB,  AUman. 

The  only  specimen  we  haye  ever  seen  of  this  most  interest- 
ing species  was  a  dried  one  in  the  possession  of  Mr.  William  Gash, 
F.G.8.,  of  Halifax.  It  was  from  the  well-known  locality,  Longh 
Carogh,  near  Eillamey.  We  should  be  very  pleased  if  some 
Irish  Naturalist  would  assist  lis  by  sending  ns  living  specimens, 
in  order  that  they  may  be  figured  and  described. 

Amalia  marginata,  MtLU. 

Waterford. — Near  Waterford;  several  sent  Sept.  21,  1883;  the 
specimens  varied  in  colour,  the  dark  ones  being  from  a 
garden,  the  others  from  under  stones  by  the  river. — J.  M. 
Salter. 

limaz  dnereo-niger,  Wolf. 

Kerry. — A  young  specimen,  uniform  grey-black  in  colour,  with 
tiie  keel  a  shade  paler,  was  sent  to  us  by  Mr.  W.  F.  de  Y. 
Kane  on  the  28th  of  June,  1885,  which  he  had  taken  that 
day  near  the  Upper  Lake,  Killamey. 

Sligo, — Near  Markree  Castle,  one,  adult,  typical;  155  mm.  long 
when  crawling ;  black,  but  not  perfectly  unicolorous,  having 
a  thin  whitish  keel-line,  which  does  not  extend  above  the 
keel,  and  the  animal  possesses  some  faint  band-traces. — W. 
F.  de  r.  Kane. 

limaz  maadmns,  L. 

Waterford.— T^Q^x  Waterford,  Sept.  21,  1883,  a  few  typical 
examples. — J.  H.  Salter. 

Limax  maximus,  v.  ferussaci,  Moq. 

Antrim, — Colin  Glen,  near  Belfast;  one,  adult;  June  10,  1884. — 
S,  A.  Stewart, 

Armagh. — One  sent  from  Co.  Armagh,  June  15,  1885;  95  mm. 
in  length. — Bev.  H.  W.  Lett. 

Idmaz  mazimus,  v.  fiuoiata,  Moq. 

SUffo. — CoUooney,  Sept.  15,  1885,  one,  very  dark-coloured, 
almost  black,  the  light  spaces,  almost  obliterated,  the  shield 
distinctly  marbled;  length  at  full  stretch,  75  mm. —  W.  F, 
de  F.  Kane. 

Mayo  W. — Enniscoe  Demesne,  near  Crossmolina,  Sept.  19,  1885 ; 
three  half -grown  examples  sent. —  W.  F.  de  V,  Kane;  one 
from  same  place,  Sept.  24. — Id, 
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Limaz  flavns,  L. 

Waierford. — TSeai  Waterford,  Sept.  21,  1883,  several,  typical; 
one  of  the  BmaUest  and  youngest  was,  however,  the  darkest 
specimen  we  have  yet  seen. — i/.  M,  Salter, 

Dublin. — In  one  of  the  stores,  Henry  place,  Duhlin,  Feb.  9, 1886. 
^.  B.  Redding. 


Limaz  arbonmiy  B.-Ch. 

Mayo  JF. — Enniscoe  Demesne,  near  Crossmolina,  Sept.  19,  1885, 
two,  adult,  typical. —  TT,  F.  de  V.  Kane ;  two  more  sent  on 
the  24th.— 7rf. 

Clair: — Mr.  Rogers  showed  us  in  his  collection  shells  of  this 
species. 

Limaz  arbommy  Yar«  nemorofla,  Baud. 

Kerry* — Mr.  W.  E.  de  Y.  Kane  sent  us,  along  with  Z.  einereo- 
niyer,  a  series  of  eight  specimens  of  this  variety  from  the 
vicinity  of  the  Upper  Lake  at  Killamey,  collected  on  th6 
28th  of  June ;  one  was  a  very  characteristio  specimeB,  and 
all  the  others  approached  it  in  a  more  or  less  marked  degree. 

Waierford. — ^Near  Waterford,  Sept,  21, 1888 ;  one.— .71 M.  SaUer. 

Tyrone. — ^Abundant  at  Creaghan  Wood,  near  Aughnacloy.  Two 
sent  August  14,  1885.—  ^.  F.  de  V.  Kane. 

Sliyo.—Kaikxee  Castle;  two,  adult,  Sept.  15,  1885.— IF.  F.de 
V.  Kane. 

Mayo  W. — Enniscoe  Demesne,  near  Crossmolina,  Sept.  19,  1885 ; 
one  immature,  deep  brown  in  colour,  with  black  bands. — W. 
F.  de  r.  Kane. 

Limaz  arbomm,  var,  bettoniii  Sordelli 

Mayo  W. — Enniscoe  Demesne,  Crossmolina,  Sept.  19, 1885,  three; 
Sept.  24,  three.—  W.  F.  de  V.  Kane. 

Limaz  arbomm,  var.  maoulata,  Roeb. 

Mayo  W, — Enniscoe  Demesne,  Crossmolina,  one,  adult,  on  the 
19th,  and  one,  not  quite  grown,  on  the  24th  Sept,  1885. — 
W.  F.  de  V.  Kane.  These  were  the  types  on  which  this 
new  and  well-marked  variety  was  founded. 

Limaz  arbonim,  var  mpioola,  Lessona. 

Down. — ^Newcastle,  one  sent,  Oct.  17,  1884,  by  JZw.  H.  W.  Lett; 
it  agreed  in  everything  with  Lessona's  description  of  this 
variety,  except  that  the  keel  was  of  the  normal  length.  This 
specimen  was  in  colour  black-brown,  with  the  shield  nearly 
unicolorous,  and  the  pale  dorsal  line  nearly  obsolete. 
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Limax  agrestis,  L. 

2W^(f/.— Donegal,  Sept.  7,  1885.— JF.  F.  d»  V.  Kane. 

WaUrford.—NeBX  Waterford,  Sept.  21,  1883,  several.— J.  -ff 
Salter. 

Mayo  W. — Enniscoe  Demesne,  near  Crossmolina,  Sept.  24,  1885, 
one.—  W.  F.  de  V.  Kane. 

Limaz  agrestis,  y.  sylTatioa,  Moq.  (not  Drap.) 

Antrim. — Colin  Glen,  near  Belfast,  one,  adult,  June  10,  1884. — 
8.  A.  Stewart. 

Armagh. — Several  sent  from  this  county,  June  15,  1885,  with 
the  markings  nearly  black. — Bev.  H.  W.  Lett. 

Mayo  W. — ^Enniscoe  Demesne,  Sept.  24,  1885,  three. — W.  F.  de 
V.  Kane. 

Bucoinea  putris,  L. 

Kerry. — Muckross,  1867. — J.  R.  Hardy. 
Tipperary  S. — Near  Clonmel,  a  few. — A.  H.  Delap. 

Buooinea  elegans,  Risso. 

Tipperary  S. — A  few  near   Orantstown. — R.  Rimmer.     Near 
Clonmel. — A.  H.  Delap. 

Kerry. — Killamey. — T.  Rogere. 

Buecinea  oblonga,  Drap. 

Cork  5.— BallincoUig.— Coll.  W.  Cash. 

Titrina  pelluoida,  Miill. 

OaUoay  W. — Subfossil,  Dog's  Bay,  Eoundstone,  Oct.  1867. — R. 
B.  Darhiehire. 

Tipperary  S. — Clonmel,  one. — A.  M.  Delap. 

Zonitea  cellariua,  Mtill. 

Waterford. — Near  Waterford,  Sep.  21,  1883;  very  numerous. — 
J.  H.  Salter. 

Tipperary  8. — Grantstown,  a  few. — R.  Rimmer.    Near  Clonmel. 
— A.  H.  Delap. 

Mayo'  W. — Enniscoe  Demesne,   Crossmolina,   Sept.  24,    1885 ; 
numerous. —  W.  F.  de  V.  Kane. 

Zonitea  alliarius,  Miller. 

Tipperary  S, — Near  Clonmel,  one,  juv. — A.  H.  Delap. 

Zonitea  alliarins,  var.  yiridula,  Jeff. 

Derry. — Coleraine,  common,  April,  1884. — L.  E,  A  flams. 
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ZonitM  nitidiilns,  Drap. 

Berry, — Goleiaine,  common,  Dec.  1883. — Z.  E.  Adame. 

Oalway  W. — Subfossil  at  Dog's  Bay,  Boundstone,  Oct.  1865. — 
R,  D,  Darhishire. 

Tipperary  8, — Orantstown,  one,  June  26,  1885. — R  Rimmer. 

Zonitet  nitidnlnt,  y.  lielsui,  Alder. 

Tipperary  8. — Grantstown,  one,  June  26,  1886. — R.  Rimmer. 

Zonites  pnras,  Alder. 

Derry, — Coleraine,  spring,  1884,  common  in  woods  and  nnder 
stones. — Z.  R.  Adame* 

Zonitet  pnras,  y.  margaritaeea,  Jeff. 

Derry. — Coleraine,  spring,  1884,  with  type,  but  far  more  common. 
— Z.  R.  Adame. 

Tipperary  8. — Grantstown,  one,  Jane  26,  1885.— j8.  Rimmer. 

Zonites  radiatnlos,  Alder. 

Derry. — Coleraine,  numerous  in  a  hedge-bank  under  stones,  March, 
1884. — Z.  R.  Adams. 

Tipperary  8. — Grantstown,  one. — R.  Rimmer. 

Kerry. — Eillamey. — T.  Rogere. 

Z.  radiatulos,  y.  Yiridescenti-alba,  Jeff. 

Derry > — Coleraine,  three,  March,  1884. — Z,  S.  Adame. 

Zonites  ezoaYatos,  Bean. 

Kerry. — Muckross. — J.  R  Hardy, 

Zonites  ezoaYatos  y.  Yitrina,  F6r. 

i>tt3/m.— Dublin.— i4.  M.  Normm  (from  W.  W.  Walpole). 

Zonites  erystallinos,  MuU. 

Derry. — Coleraine,  very  common,  April,  1884. — Z.  E,  Admne. 
Oalway  W. — Subfossil  at  Dog's  Bay. — R.  D,  Darhiehire. 
Tipperary  8, — ^Near  Clonmel. — A.  H.  Ddlap. 
Kerry. — Muckross,  1867. — J.  R.  Kardy. 

Zonites  folYUS,  Miill. 

Derry. — Coleraine,  common  in  November,  1883,  in  moss  and  on 
decaying  leaves  in  a  small  wood  close  to  the  railway  at  Bally- 
cairns  farm. — Z.  E,  Adame. 

Kerry. — Muckross. — •T.  R.  Hardy, 

Tyrone. — Tyrone,  from  E.  Waller^  in  coll.  A.  M.  Norman, 

lamellata,  Jeff. 
Tipperary  8. — Near  Clonmel. — A.  H.  Delap. 
Kerry, — Muckross,  1867. — J.  R.  Hardy* 
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Helix  acideata,  MuU. 

Berry, — Goleraine,  moderately  common  in  a  little  wood  close  to 
the  railway  at  BaUycaims  farm,  Dec,  1883 — Z,  K  Adams. 

Kerry, — Muckross. — J,  R,  Hardy. 


Helix  acnleata  y.  albida,  Jeff. 

Kerry. — ^Muckross. — /.  R.  Hardy. 

Helix  aspersa,  Miill. 

Donegal. — ^Donegal,  one,  immature,  Sept.  7,  1885. —  W.  F.  de  V. 
Kane. 

Antrim. — ^Ballintoy,  one. — Rev.   Canen  J.  Orainger  (per  8.   C. 
Coekerell). 

Dublin. — Killester-lane,  Artane,  near  Dublin. — J.  R.  Redding. 
Tipperary  8. — Grantstown,  one. — R.  Rimmer. 

Helix  nemoralis,  L. 

King's  Co. — Clara. — C.  Ashford. 

Oalway   W. — Gorteen,    Connemara,    very  numerous,   bleached, 
and  subfossil. — T.  Rogers. 

Clare. — Clare  coast,  T.  Rogers;  ruins  of  Corcomroe  Abbey. T. 

Regers. 

The  above  are  records  in  which,  contrary  to  our  usual  practice 
no  notice  is  taken  of  the  variation.    Those  in  which  the  variation 
has  been  noted  may  be  tabulated,  thus : — 


Selix  nemoralifl,  L. 

Tarietal  Name  and 
Band-formula. 

libeUula  00000 


Locality,  Habitat,  &c. 


>9 


Down. 


91 


Donegal. 
Dublin. 


1) 

>y 


>» 


libeUula  00000 
sinistrorsum 


Newcastle,     one,    immature,    and 

much  abraded,  Oct.  17,  1884. 

Rev.  H.  W.  Lett. 

Donegal,  one,  immature,  Sept.  7, 

X^^b.—  W.F.de  V.Kane. 
Dublin,  one.—j;  R.  Redding. 

Galway,W.  Gorteen,  Connemara,  numerous  sub- 
fossil  specimens — one  of  them  an 
umbilicated  shell.— r.  Rogws. 

Clare.  Coast  of  Clare,  five.— r.  Rogers. 

Kerry.         Near  upper  lake,  Killamey,   one 

adult,  June  23,  1885. —  W.  F. 
de  V.  Kane. 

\  Donegal    (  ^^indoran.  one,  from  E.  Waller.— 
)  ^    '   (       In  coll.  Rev.  A.  M.  Norman. 

3L2 
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Helix  n«moralii,  L.  (ooiUinmd) : 

Varietal  Name  and 
Band-foimula. 

libeUola  00300 


99 


99 


>» 


f» 


»» 


99 


91 


l» 


99 


99 


99 


Down. 


99 


Clare. 


Ubellula  00346 

Ubellnla  02846 

Ubellula  12046 
BiniBtronain 

UbeUula  12346 


99 


99 


)T\         1    (  Bimdoran,  one. 


99 


99 


99 


99 


99 


99 


Localitj,  Habitat,  Jbe. 

Newcastle,  one  adult  and  two  im- 
mature, Oct.  17,  1884,  ahnort 
denuded  of  epidermia. — Bm,  S» 
W.  Lett. 

Oalway  W.  Gbrteen,    Connemara,    numerous, 

subfoadl,     bleached     peilectly 
white. — T,  Rogers, 

County  Clare,  five. — T.  Regsrs* 

County  Clare,  one,  with  the  bands 
blotchy. — T.  Rogsrs. 

County  Clare,  three. — T.  Rogers, 

from  E.  Waller.— 
M,  Norman. 

Donegal,  two,  with  bands  rery 
blotchy,  pale  in  one,  in  the 
other  dark  throughout,  and  rerj 
black  and  all  united  at  the 
mouth.— TFl  F.  de  V.  Keme, 

Donegal,  one  Sept.  7,  1886.— F* 
F,  de  V,  Kane, 

Dublin.        Dublin,  one. — J,  R.  Redding. 

Clare.  Coast  of  Clare,  one. — T,  Rogers, 

Tipp.  Sth.   Orantstown,  one,  June  26,  1886.— 

M,  Mtwuner, 

!T\^^^^^    (  Bundoran,  one,  from  E.  "Waller.— 
^""^al.  (      CM.  R»v.  A.  M.  Nonmm. 

^^bSbilto***)  '^^^*^-       Kildare—A  Jf.  Chrutsf. 

libellula  (12)346    Clare.  Buins  of  Corcomroe  Abbey,  one.— 

T.  Rogers. 

libellula  1(23)46    Tipp.  Sth.  Orantstown,  one,  June  26,  1886.— 

£•  Ssfnmer. 
Near  the  upper  lake,  EiUamej, 
one  adult,  June  23,  1886,  with 
the  bands  light  brown,  intensi- 
fied in  colour  at  irregular  inter- 
vals, 1(2845)  at  mouth.— ?r.  F. 
de  V.  Kern. 

Newcastle,  one,  immature,  bands 
blotchy,  Oct.  17,  1884.— iZ#r. 
R,  W.  Lett. 


Ubellula  12346 
simstrorsum 


Ubellula  1(23)46 
roseolabiata 


i  Kerry. 


Ubellula 
(12)3(45) 


1 


Down. 
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Helix  nemoralis,  L.  {corUinaei) : 

Yarietal  Name  and 
Band-formula. 

libellula  (123)45    Dublin. 


f» 


99 


9» 


f> 


99 


99 

9> 


99 


99 


99 


99 


libeUnla 
(123)(46) 


99 


99 


)  (  Malahide, 

Donegal. 


Clare. 


libellnla  (1234)5    Dublin, 
libellula  (12345)    Clare. 


99 


9> 


castanea  00000     Dublin. 


99 


camea  00000 


caniea  12345  ,, 

carnea  1(23)45  | 

vinosofasciata  )     " 
rubella  00300 


Looality,  Habitat,  fto. 

Malahide,  one,  epidermifl,  much 
abraded  by  friction  on  the  eand- 
hills.— •/:  J^.  Palmer. 

Malahide,  one,  epidermis  abraded. 
Palmer. 

Donegal,  one,  with  bands  dark 
brown.— W^.  F.  de   V.  Sane. 

Ruins  of  Corcomroe  Abbey,  one. — 
T.  Rogere. 

Dublin,  one — J.  R.  Redding. 

County  Clare,  three. — T.  Rogere. 

Ruins  of  Corcomroe  Abbey,  one. — 
T,  Rogere. 

Coast  of  Clare,  one,  with  bands 
pale  and  blotchy. — T.  Rogere, 

Malahide,  sandhills,  several,  epi- 
dermis abraded.--i7'.  E.  Pamer. 

Tipp.  Sth.   Clonmel.— ^.  S.  Lelap. 

Dublin.       Malahide,    several,  with   abraded 

epidermis — J.  F.  Palmer.  Green- 
lanes,  DoUymount,  one,  very 
peculiar  dead  pink  colour.- 
R.  Redding. 

Dublin,  one. — J.  R.  Redding. 


99 


99 


I^ear  Dublin,  one. — J.  R.  Redding. 


9» 


99 


99 


Kerry. 


99 


rubella  00345        Dublin, 
rubella  12345 
rubella  1(23)45     Donegal, 
rubella  (12345) 


Malahide,  three,  band  very  broad9 

epidermis  abraded. — J.  F.  Pal* 

nter. 
Near  upper  lake,  Killamey,  one 

adult,  June  23,  1885.— ^F.  F 

de  r.  Kane. 
Mayo  W.     Enniscoe    demesne,     Crossmolina, 

one,  juv.,  Sept.  24,  1885.— B^. 

F.  de   r.  Kane. 
Dublin,    two,  bands   blotchy. — J. 

R,  Redding. 
Dublin,    three,  bands    blotchy.— 

J.  R.  Redding. 
Donegal,    Sept.    7,    1885,    bands 

black.—  W.  F,  de  K  Kane. 
Donegal,    Sept.    7,    1885,    bands 

black.—  W.  F.  de  V,  Kane, 


99 
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Helix  lunrteniLi,  Mull.,  var.  lutea  00000. 

Kildare, — ^Kildare,  two. — E.  M,  Chriity. 

These  are  the  only  specimenB  of  this  species  we  hare  erer 
seen  from  Ireland. 

Helix  rnfesoens,  Penn. 

Ihnegal, — Donegal,  nmnerons,  Sept.  7, 1885. — W.  F.  de  V.  Enu. 

Dublin, — Green-lanes,  Dollymount,  near  Dublin,  and  KiUester- 
lane,  Artane  village,  July  5,  1885. — J.  R.  Bedding. 

Tippsrary  8. — Grantstown,  a  few. — E.  Simmer. 

Cork  N.—CoTk.—Jlev.  J.  JT.  Mortley  (per  8.  C.  CoehreU). 

Kerry. — Muckross. — J.  R.  Hardy.     Killamey. — T.  Rogen. 


Helix  rnfescens,  v.  rabens,  Moq. 

Tipperary  8. — ^Grantstown,  one. — R.  Rimmer.    Near  Clonmel.— 

A.  M.  Delap. 
Cork  iV:— Near  Cork.— .Rw.  J.  W.  Horsley  (per  8.  C.  CoekereW}. 

Helix  conoixmay  Jeff. 

Berry. — Coleraine,  common. — Z.  E.  Adams. 
Tipperary  8. — Grantstown,  a  few. — R.  Rimmer. 

Helix  conoiima,  y.  albida,  JefP. 

Berry. — Coleraine,  one  or  two  specimens  in  damp  places,  April, 
1884.— Z.  JS.  Adame. 

Helix  hispida,  L. 

Clare. — County  Clare. — T.  Rogers. 

Helix  sericea,  MtOl. 

Kildare. — Kildare. — T.  Rogers. 

Helix  fosoa,  Mont. 

^n^fw.— Cave  Hill,  near  Belfast,  August  29,  1883.— 5,  A. 
8tewart. 

Sligo. — Enniscoe  Demesne,  two  sent. —  W.  F.  de  V.  Kane. 

Helix  pisana,  Miill. 

Dublin. — Sandhills,  Bush,  abundant,  Sept.  24,  1885. — J.  R- 
Redding.     Dublin. — A.  M.  Norman. 

iix  pisana,  v.  alba,  Shuttl. 

Dublin. — Sandhills,  Rush,  with  tjrpe,  common. — J.  R.  Redding. 
In  the  Rev.  Dr.  Norman's  collection  we  saw  a  specimen  with 
transparent  bands,  which  he  had  recdved  from  Dr.  Xinahan. 
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Helix  yirgata,  Da  Costa. 

DuhUn, — Eillester  lane,  Artane  Tillage,  Sept.  24,  1885. — J,  JR. 

Bedding.    Sandhills,  North  Bull,  Dollymount,  June  6,  1885. 

— /.  £,  Redding.    Green-lanes,  DoUymonnt,  July  7,  1885. — 

J.  R.  Redding.     Sandhills,  Rush,  Sept.  24,  1885.--./:  R. 

Redding.    Dublin. — Coll.  A.M. IfbrnuM, and  J.ld0r  Cotteetion. 
Etldare. — Kildare. — T.  Rogers. 
Tipperary  8. — Near  Glonmel. — A.  H.  Dehp. 
Kerry. — ^MuckrosB.— •/.  R.  Hardy. 

Helix  virgata,  y.  maonlata. 

Dtf^/tn.— Sandhills,  Bush,  two,  Sept.  24,  1885.-V.  R.  Redding. 

Helix  yirgata,  y.  albicans,  Orat. 

Dublin. — Sandhills,  North  Bull,  Dollymount. — J.  R.  Redding. 
Eillester  lane,  Artane  village. — J.  R.  Redding.  Clontarf. — 
T.  Rogers. 

KUdare. — ^Kildare. — T.  Roger: 

Tipperary  8. — Near  Clonmel. — A.  R.  Dehp. 

Helix  yirgata,  y.  alba,  Tayl. 

Gaiwag  TFl— Galway.—  W.  Nelson. 

Dublin. — Common  in  a  clover  field,  Killester  lane,  Artane. — J.  R. 
Redding. 

Helix  yirgata,  y.  lenoozona,  Tayl. 

Dublin, — Sandhills,  Eush,  common,  Sept.  1885. — J.  R.  Redding. 

Helix  yirgata,  y.  nigresoens,  Orat. 

Dublin. — Near  Dublin,  light-brown  in  colour. — Alder  Coll.  (from 
T.  W.  Warren). 

Helix  caperata,  Mont. 

Derry. — Colendne,  common  (one  of  the  specimens  measures 
11mm.  in  diameter). — L.  E.  Adams. 

Dublin. — Wharf-road,  Dublin,  one,  June  6,  1885. — J.  R.  Redding. 

Tipperary  8. — ^Near  Clonmel. — A,  H.  Delap. 

Helix  caperata,  y.  snbsoalaris,  JefP. 

Derry. — Coleraine,  a  few. — L.  E.  Adams. 

Helix  caperata,  y.  omata,  Fie. 

Derry. — Coleraine,  one,  with  type  and  v.  subscalaris. — Z.  E, 
Adams. 

Tipperary  8. — A  ditch  near  the  **  Giant's  Grave  ",  Clonmel,  a 
few. — A.  H.  Delap. 
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Helix  oaperata,  w.  folTa,  Moq. 

Tipj^ary  8. — ^A  ditch  near  the  '*  Giant's  Orave  ",  ClonmeL,  one. 
— A,  jET.  Delap. 

Helix  ericetomm,  Miill. 

Ziny'i  a.— Clara.— C.  Athford. 

»^«p/brrf.--Couitown.--i7'.  W.  Cundall. 

Berry, — Coleraine,  common  on  the  sandhills. — Z.  JF.  Aiamt. 

Antrim. — ^Portnish,  exceedingly  abundant  on  the  sandhillBy  feed- 
ing on  thistles. — R,  D.  Darhithire. 

Oakcay  W. — Subfossil  at  Boundstone. — R.  D,  Darhi*hir$;  and 
at  Oorteen,  Connemara. — 2*.  Rogers. 

Clare. — ^Blackhead. — T.  Rogere. 

Tipperary  8. — Grantstown,  a  few. — R.  Rimmer.  Near  donmel. 
— A.  JET.  Delap. 

Donegal. — Milford  Sandhills,  one. — R.  M.  Christy. 

Helix  erioetonmLf  var.  leucozona,  Moq. 

Donegal. — ^Milford  sandhills,  numerous. — R.  M.  Christy. 

Helix  erioetomm  v.  instabilis,  Ziegl. 
Dtf^/m.— Phoenix  VBxk.—Alder  Coll. 

Helix  ericetomm  v.  deleta,  Moq. 

Derry. — Colendne,  with  type. — Z.  R.  Adams. 

Tipperary  8. — Near  Clonmel,  one  approaching  this  variety. — J- 
H.  Delap. 

Helix  erioetomm  v.  monosona,  Pascal. 

Derry. — Coleraine,  with  type,  one. — L.  E.  Adams. 

Qelix  erioetomm  v.  alba,  Charp. 

Derry. — Coleraine,  with  type,  common. — L.  E.  Adams. 

Clare. — Blackhead. — T.  Rogers. 

King^s   Co, — Clara. — C.  Ashford. 

Donegal. — Milford  Sandhills,  two. — R.  M.  Christy. 

Helix  rotnndata,  Miill. 

Derry. — Coleraine,  numerous,  found  under  stones  by  the  rirer 
Bann,  which  are  submerged  at  high  water,  though  perhaps 
not  by  every  tide. — L.  E.  Adams. 

SU'go. — Markree  Castle  Demesne,  a  few,  Sept.  15,  1885. —  W.  F. 
de  r.  Kane. 

Tipperary  8. — Grantstown,  a  few. — R.  Rimmer.  Near  Clonmel. 
— A.  S.  Delap, 
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Helix  rotnndata,  y.  pyramidalin,  Jeff. 

Deny. — Some  of  the  Colerame  examples  approach  this  variety. 

Helix  rotnndata,  y.  al1>a. 

Deny. — ^A  single  dead  shell  in  the  rejectamenta  on  the  Bann 
side,  near  Coleraine,  May,  1884. — Z.  £.  Adams, 

Helix  mpestriB,  Drap. 

Tipp&rary  8. — Grantstown,  a  few. — JR.  Bimm&r, 

Cwrk  JV:— Cork,   May,    1885.— jBw.  J.  W.  HonUy  (per  8.  C. 
Cock&reU). 

Kenry. — Tore  "Waterfall,  near  Killamey. — J.  R.  Hardy. 


Helix  pygmsBa,  Drap. 

Derry. — Colerame,  common  on  decaying  leaves,  in  a  little  wood 
close  to  the  railway  atBallycaims  farm,  Dec.  1883. — L.  E. 
Adami. 

Helix  piaohella,  MuU. 

Oaiway  W. — Subfossil  at  Dog's  Bay,  Eoundstone,  Oct.  1867. — 
R.  D.  Darhishire. 

Tipperary  8. — Near  Clonmel. — A,  M.  Delap. 

Bnlimns  aontiu»  MiiU. 

Antrim. — Portrush.-^i?.  D.  Darhuhire. 

Westmeath. — Athlone,  abundant  on  the  grassy  slopes  of  the  earth- 
works which  it  is  understood  were  made  during  the  potato 
famine  as  a  means  of  providing  work  for  the  people. — T. 
Rogers. 

Dublin. — ^Dublin  Castle. — J.  R.  Redding.  Sandhills,  North  Bull, 
Dollymount,  abundant,  June,  6,  1885. — J.  R.  Redding. 
Sandhills,  Rush,  abundant,  Sept.  24,  1885. — J.  R.  Redding. 

Wexford. — Courtown. — J.  W.  Cundall. 

Donegal. — Lough  Swilly. — Alder  Collection. 

'  Yery  abundant  around  Clonmel,  on  both  banks  of 
the  Suir,  along  the  tow-path,  Fethard-road, 
Cashel-road,  Cahir-road,  &c.,  in  fact  on  any 
bare  ditch  or  bank  near  Clonmel,  which  is 
about  twenty  miles  distant  from  the  sea. — A. 
E.  Delap. 

Derry. — Near  Coleraine,  common. — Z.  E.  Adams. 

Galway  W. — Roundstone. —  W.  W.  Walpole  (per  C.  Ashfori)^ 
and  R.  D.  Darhishire. 


Tipperary  8.  ^ 
Watwfwd      ^ 
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Bnlimiu  aeutiu  y.  bisona,  Moq. 

Berry. — Coleraine,  a  specimen  with  the  two  bands  united.— X. 
£,  Adame, 

Dti^/tn.— Dublin  Bay.— 7.  Hardy^  Sen.    Bush,  Sept.  24, 1885.— 
J.  E.  Bedding. 

Tipperary  8. — ^Near  Clonmel. — A,  S.  Delap. 

Bulimus  aeutns  y.  artioulAtay  Lam. 

Dublin. — Dublin  Bay. — J.  Siardy,  Sen.    Sandhills,  Bush,  Sept 
24,  1886.—/:  £.  Bedding. 


Bulimus  aoutus  y.  strigata,  Menke. 

Dublin. — Dublin. — Alder  CM.    Sallester-lane,  village  <rf  Artane, 
a  few,  Sept.  20, 1885.-V.  B.  Bedding. 


Bulimus  aeutns  y.  alba,  Req. 

i>»i/m.— Dublin.— ^M;^  CiM. 

Bulimus  aeutus  y.  elongata. 

Duhlin.'^Jhih^jji.— Alder  CoU. 

Pupa  umbiUoata,  Drap. 

Kerry. — ^Muckross,  1867. — J.  B.  Hardy. 

Cork  iS.— Glengarifi.— 2r.  Bendall. 

Oaheay  W. — Galway. — Sunderland  Museum. 

Donegal. — ^Killybegs. — Sunderland  Museum. 

T^erary  S. — Orantstown,  a  few. — B.  Bimmer. 

Carl  iV:— Cork,    collected    by  Bev.    1.  W.  KoiAej.—S.   C. 
CochersU. 

Pupa  umbilioata  y.  albina,  Moq. 

Tipperary  S. — ^Near  Clonmel. — A.  H.  Delap. 

Pupa  ringens,  Jeff. 

Kerry. — ^Muckross,  abundant. — J.  B.  JSardy. 

Pupa  xingens  y.  pallida,  Jeff. 

Merry. — ^Muckross,   several  pure  white  specimens,  with  tjpe, 
1867.—/.  B.  Mardy. 

Pupa  marginata,  Drap. 

Galway    W. — Subfossil   at   Dog's    Bay,  Boundstone. — B.  J>. 
Darhishirs. 

Tipperary  S. — Clonmel,  a  fragment. — A.  M.  Delap. 

Merry, — Muckross. — /.  B.  Mardy. 
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Vertigo  antiyertigo,  Drap. 

J9iii^fi.— Dublin,  from  W.  W.  Walpole.— -4.  M,  Nbrnum. 

Vertigo  lilljeborgi,  Westerl. 

Galway  W. — Ballinahinch,  Coimemara.^ — J.  O.  Jeffirey%  in  coll. 
A.  M.  Norman, 

Vertigo  pygmsBa,  Drap. 

Berry, — Goleraine,  common  among   the  drift  on  the  sandhillB, 
April,  1884.— Z.  E.  Adanu. 

Kerry. — Tore  Waterfall,  near  Muckross. — J,  It.  Hardy. 


Vertigo  pygmsBa  v.  qnadridentata,  Stud. 

Berry. — Coleraine,  one,  with  type. — L.  E.  Adams. 


alpestriSy  Alder. 

Berry. — Coleraine,  a  single  specimen  under  a  stone  by  the  Bann, 
Nov.  1883. — Z.  E.  Adams.  This  was  seen  by  the  late  Dr. 
Jeffreys,  who  reported  it  as  certainly  V.  alpestris^  and  an 
addition  to  the  fauna  of  Ireland. 

Vertigo  tubstriata,  Jeff. 

Berry. — Coleraine,  several  specimens  found  in  the  drift  in  the 
sandhills  at  the  mouth  of  the  Bann.— Z.  E.  Adams. 

Vertigo  pmdlla,  Miill. 

Berry. — Coleraine,  seyeral,  from  the  Sandhills  at  the  Bann 
mouth. — L.  E.  Adams. 

Vertigo  augustior,  Jeff. 

Berry. — Coleraine,  common  in  the  drift  at  the  mouth  of  the 
Bann. — L,  E.  Adams. 

Qalway  W. — Connemara. — R.  B.  Barh'shire. 

Cork  iS.— Near  Cork.-^7:  G.  Jeffreys  {Alder  Coll.). 

Sligo. — ^Killaney  Glebe. — Rev.  A.  M.  Norman. 

Vertigo  edentola,  Drap. 

Berry. — Coleraine,  very  common  on  decaying  leayes,  in  a  little 
wood  close  to  the  railway  at  BaUycairns  farm,  apparently 
gregarious  under  a  log,  Dec.  1883. — Z.  E.  Adams. 

Kerry. — Muckross. — J.  R.  Hardy. 

Vertigo  minutiflsima,  Hartm. 

Kerry. — Muckross. — J.  R.  Hardy. 
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Balea  penrena,  L. 

K$rry. — Muckross. — J.  R,  Sariy.    Killamey,  very  fine  ipeei- 


mens. — E.  Collier. 

Clanfilia  rngosa,  Drap. 

Antrim. — Fortrush  and  Giuliendall. — R.  D,  Larhishire. 

Sligo, — Enniscoe  Demesne,  near  Croagmolinay  numerouB,  Sept 
1885.— jr.  F.  de  V.  Kane. 

Oalway   ^T.^Subfossil  at  Dog's  Bay,   October,   1865.-22.  D. 
J)arhishire.     Galway,  Sunderland  MuBeum. 

Tipperary  S. — Grantstown,  a  few — R.  Rimmer.   Near  ClonmeL— 
A.  H.  Delap. 

Cork  iV.— Near  Cork,  May,  ISBS.^Rev.  J.  W.  RoreUy  (per  5. 
C.  Cocker  ell). 

Cork  8. — ^Bantry,  numerous. — M.  RendeU. 

Kerry.— 'KjMam&j—S.  Rendall,   Oct.    1884.      Muckio68»  Tore 
Falls,  and  Mangerton. — J.  R.  Kardy. 


rugoaa  y.  tnmidula,  Jeff. 
Tipperary  8. — Orantstown,  a  few. — R.  Rimmer. 


mgosa  v.  gradlior,  Jeff. 

Kerry. — Very  abundant  and  characteristic  at  Muckroas. — J.  S- 
Mardy;  one  example  measured  16  x  2^  mm. 

Cochlioopa  lubrioa,  Miill. 

Berry. — Common  at  Coleraine. — L.  JS.  Adams. 
Oalway  W. — Subfossil  at  Dog's  Bay. — R.  B.  Barbishire, 
Tipperary  8. — Orantstown,  a  few  sent. — R.  Rimmer, 
Kerry. — Muckross,  near  Killamey. — J,  R.  Mardy. 


Cochlioopa  lubrioa  y.  hyalina,  Jeff. 

Berry. — Coleraine,  one. — Z.  K.  Adams. 
Kerry. — Muckross. — J.  R.  Hardy. 

Cochlioopa  lubrioa  y.  lubriooides,  F6r. 

Berry. — Coleraine,  with  type. — Z.  E.  Adams. 
Oalteay  W. — Dog's  Bay,  subfossil. — R.  B.  Barhishire. 

Cochlioopa  lubrioa  y.  Yiridula,  Jeff. 

Tipperary  8. — Orantstown,  one. — R.  Rimmer.     Near  Qonmel, 
one  approaching  this  variety. — A.  H.  Belap. 
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Caryehiiim  miniTmnn,  Miill. 

Derry, — Goleraine,  common. — X.  E.  Adatm. 
Kerry, — ^Mackross.— ^T.  R,  Hardy. 

Aeme  lineata,  Drap. 

Kerry. — Muckross, — J.  R.  Hardy. 


Heritina  fluviatilifl,  L. 

Kin^e  Co. — Biyer  Bni^a,  Clara,  abundant,  and  nearly  all  more 
or  less  blackly  encrusted. — C.  Ashford,  Aug.  1885. 

ITeritina  fluTiatilifl  v.  trifiEuoiata,  Colb. 
Kin^e  Co. — Clara. — C.  Ashford. 

Byfhinia  tentacnlata,  L. 

Down, — ^Lough  Neagh  side,  several. — Rei9.  H.  W.  Lett,  Aug. 
1885. 

Tipperary  8. — Stream  from  Bathronan  mill-pond,  near  Clonmel; 
young  specimens  very  numerous  on  a  caddis- worm's  case — 
A,  H.  DeUxp. 

Talvata  pisoinalis,  Miill. 

Tipperary  8. — Grantstown,  a  few,  small,  June  26,  1885. — R. 
Rimmer. 

Planorbifl  albas,  Miill. 

Tipperary  8. — Grantstown,  a  few. — R.  Rimmer. 

Planorbis  spirorbis,  Miill. 

Tipperary  8. — Near  Clonmel. — A.  H.  Delap, 

Planorbis  vortex,  L. 

KingU  Co. — ^Biver  Brusna. — C.  Aehford. 

Planorbis  carinatus,  Miill. 

King* 9  Co. — ^Biyer  Brusna. — C.  Aehford. 

JOown. — ^Lough  Neagh  side,  a  few  sent,  July,  1885, — Rev.  H.  W, 
Lett. 

Berry. — Coleraine,  one  sent. — L.  E.  Adams. 

Planorbis  oomplanatus,  L. 

Tipperary  8. — ^Near  Clonmel. — A.  H.  Delap.  Grantstown,  a 
few,  June  26,  1885.— i^.  Rimmer. 

King* 8  Co. — ^Biver  Brusna. — C.  Ashford, 
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Planorbii  oontortns,  L. 

Tipperary  8, — Stream  from  Bathronan  mill-pond,  near  Clonmel, 
on  a  caddis-case,  one. — A.  JET.  Delap, 

Physa  fontinalia,  L. 

Tipperary  8. — ^Near  Clonmel. — A.  JST.  Deltip, 

T.iintiflftft.  glntinosa,  Hiill. 

Kin^s  Co. — Riyer  Bmsna,  at  Qara. — C.  Ashford. 
Down. — ^Newry  Canal,  near  Knockbridge.— C  Ashford. 

T.iintiflftft.  involiita»  Tbomps. 

Of  this  interesting  form,  which,  if  distinct,  is  peculiar  to  Longli 
Crimcaun,  Cromaglann  Mountain,  near  Eiliamey,  we  have  had 
living  specimens  sent  us  in  1885,  first  by  Messrs  S.  A.  Stewart 
and  O.  A.  Holt,  on  the  14th  of  June,  and  again  on  the  28th  of 
that  month,  by  Mr.  W.  F.  de  V.  Kane,  who  observed  that  it  was 
very  scarce  and  difficult  to  find.  Of  these  specimens  we  hsTs 
made  very  careful  coloured  drawings,  and  Mr.  Charles  Ashfoid 
has  dissected  one  or  two  of  them  for  us.  The  odontophores  have 
been  placed  in  the  hands  of  Mr.  J.  Darker  Butterell,  for  the 
purpose  of  being  dissected  out  and  mounted. 

Tending  this  and  the  results  of  Mr.  Ashford's  dissections  of 
allied  species  of  LimnsBa,  we  are  not  yet  prepared  to  dedde 
whether  L.  involuta  is  to  be  regarded  as  a  distinct  species,  or 
merely  as  a  form  of  L.  peregra,  its  nearest  ally. 

T.iniTiflfta  peregra,  Miill. 

Lorry. — Coleraine,  common. — L.  E.  Adams. 

Tipporary  8. — Near  Clonmel. — A.  H.  Ddap.  Giantstown,  a 
few,  June  26,  1885. — R.  Bimmer. 

Kerry. — Ballamey. — H.  Bendall.  Abbey  Wood,  Yalentia,  several, 
May  20, 1 87 1  .—-B.  8turges  Dodd.  Pools  at  Eiliamey,  youngi 
1867.— i/:  R.  Hardy. 


lAmntML  peregra  v.  ovata»  Drap. 

Berry. — ^River  Bann,  Coleraine,  numerous,  small,  with  type. — L* 

E.  Adams. 

Tipperary  8. — Near  Clonmel. — A.  JET.  Belap.    Orantstown,  two. 
— ^.  Rtmmer. 

TiimTiuMi  peregra  monst  deeoUatom,  Jeff. 

Kerry. ^Ahhej  Wood,  Yalentia,  with  type.  May  20,  1871.— A 
8turges  Dodd. 
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Limnaa  peregra  v.  laonttris,  Leach. 

Antrim, — Lough  Neagh. — Alder  Collection  (from  W,  Thompson). 

Loum. — Lough  Neagh  side,  common,  July,  1885. — B^.  IT,  W, 
Lett 

LimnflMt  peregra  v.  aouta»  Jeff. 

Clare. — ^Ballyraughan,  Hmestone  springs  at  600  feet  altitude. — 
T.  jRogere  ;  these  specimens  had  been  named  by  Dr.  J.  Ghryn 
Jeffreys. 

LinuLsa  stagnalis,  L. 

Down. — ^Lough  Keagh  side,  one  sent,  July,  1885. — Sev.  R,  W. 
Lett. 

lisuuea  paluitris,  Hull. 

Tipperarf  i9.— Near  Clonmel. — A.  H.  Delap.  Grantstown,  one, 
June  26,  1885. — E.  Bimmer. 

Kerry. — ^KiUamey. — S.  BendM. 

Waterford.^^earW&tedoTd^  Sept.  21,  1883,one.-W.  JET.  Salter. 

Down. — ^Lough  Neagh  side,  common,  July,  1885. — Bep.  JET.  W. 
Lett. 

linuuea  paluitris  v.  tinota,  Jeff. 

i>0rry.— Coleraine,  common. — L.  JS.  Adame. 

linuuea  tnmoatula,  Hiill. 

Derry. — Goleraine,  common  in  a  tarn  by  Fort  Stewart  Bay,  April, 
1884.— X.  E.  Adams. 

jKpperary  8. — ^Near  Clonmel. — A.  JST.  JDelap,  Orantstown,  one, 
juT.,  June  26,  1885. — B.  Bimmer. 

Clare. — Limestone  springs,  at  an  altitude  of  600  feet  aboye  sea- 
level,  Ballyyaughan. — T.  Boyers. 

Oalway  JT. — Connemara. — Bev.  A.  Merle  Norman. 

LimniM  tnmoatula  v.  elegans,  Jeff. 

Tipperary  8. — Near  Clonmel,  one. — A.  H.  Delap. 

Ancylus  fluYiatilis,  Miill. 

Down. — ^Lough  Neagh  side,  one  sent,  July,  1885. — Bev.  H.  W. 
Lett. 

Tipperary  8. — Grantstown,  a  few. — B.  Bimmer.  Near  Clonmel. 
—-4.  JET.  Delap. 
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Sphttiiiim  eornenm,  L. 

Tipperary  8. — Grantstown. — B,  Simmer,  Near  Clonmel. — A. 
H^Delap. 

Sphttiinm  oomeiim  v.  flavesoens,  Macgill. 

Down, — ^LoughNeagh  side,  a  few,  Julj,  1885. — Rev,  S.  W.JM, 

Piaidiiim  fbntinale  var.  pTilchelIa»  Jenyns. 

Dublin. — Rathfamham,  from  Mr.  Waller. — Sep,  A.  M.  NormmCi 
Collection, 

Piaidiiim  pnaillnm,  Oemel. 

Tipperary  8, — Stream  from  Kathronan  mill-pond,  a  few  on  a 
caddis-case. — A,  IT,  Lthp, 

Anodonta  oygnea,  L. 

Down, — Lough  Neagh,  yery  common,  but  nearly  always  broken 
by  the  sea-gulls  and  ducks. — Eeo,  H,  Ir.  Letty  July  20, 
1885. 

TTnio  marg^tifer,  L. 

^wifeW.— Wicklow. — F.  Arnold  Leee. 
Waterford.-^WateiioTd. — S.  L.  Darbishire. 

TTnio  marg^tifer  var.  ainuata,  Lam. 

Tipperary  8.)  In  the  Eiver  Buir,  diriding  these  counties,  near 
Jraterford,      ]         (JiomaeL~A,  B.  J>ek^. 


NOTE  IN  PRESS, 


[^Oct.  16,  1886. — ^It  may  be  added  that  the  above  Notes  extend 
only  to  the  end  of  the  year  1885,  and  that  numerous  specimens  haTe 
been  examined  during  1886,  which  may  form  material  for  a  supple- 
mentary Report.] 
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XLm. — Kepobt  oir  the  Floea  of  the  Shobes  of  Lottgh  Bee.    By 
BiGHABB  M.  Babehtgion,  M.A.,  LL.B.y  F.L.S.,  and  Bichabb  P. 

VOWELL. 

[Head,  February  28, 1887.] 

IiOireH  Bee  is  situated  almost  in  the  centre  of  Ireland.  Boscommon 
forms  the  west  or  Connaaght  shore,  Westmeath  and  Longford  the 
east  or  Leinster  shore.  It  is,  in  reality,  only  an  expansion  of  the 
£iTer  Shannon.  The  lake  proper  begins  abont  a  mile  and  a-half  from 
the  town  of  Athlone,  and  extends  almost  dae  north  for  a  distance  of 
seyenteen  and  a-half  miles  to  the  village  of  Lanesborough,  varying  in 
"width  from  a  Httle  over  five  and  a-hidf  miles  to  about  a  mile.  Its 
height  over  sea-level  is  122  feet  in  summer,  and  129  in  winter.  The 
area  of  the  entire  lake  is  about  42  square  miles,  and,  for  its  size, 
it  is  one  of  the  shallowest  in  Ireland.  In  two  places  only  it  reaches 
a  depth  of  112  feet;  but  these  are  merely  holes,  the  average  depth 
"being  from  20  to  25  feet.  The  navigation  of  the  lake  is  dangerous 
for  yachts,  owing  to  the  great  number  of  shallows ;  and  in  bad  weather 
an  open  boat  is  apt  tp  get  swamped,  as  the  waves,  though  seldom  rising 
to  any  height,  are  short  and  broken.  The  surrounding  district,  which 
forms  part  of  the  great  central  plain  of  Ireland,  is  entirely  Hmestone ; 
and  the  rocks  and  loose  stones  on  the  shore  of  the  lake  are  all  thickly 
coated  with  what  would  seem  to  be  a  calcareous  sinter  precipitated 
from  the  waters  of  the  lake.  The  islands  are  very  numerous,  and 
vary  in  size  from  a  few  yards  to  about  two  and  a-half  miles  in 
circumference.  Some  of  them  at  the  southern  end  are  well  wooded, 
especially  that  of  Hare  Island ;  but  the  general  character  of  the  scenery 
is  cold  and  bleak.  The  form  of  the  lake  is  extremely  irregular,  more 
particularly  on  the  Leinster  side,  where  some  of  the  inlets  are  very 
large,  forming  almost  separate  lakes  of  considerable  extent.  These 
irregularities  increase  enormously  the  shore  line,  which  probably 
measures  about  140  miles,  although  the  length  of  the  lake  is 
only  17^  miles.  The  immediate  neighbourhood  is  mostly  low-l3ring 
ground,  composed  of  marshy  meadows,  many  of  which  are  underwater 
the  greater  part  of  the  winter.  In  a  few  sheltered  bays  the  shore  is 
richly  wooded,  and  handsome  residences,  many  of  which  are  now 
deserted  and  rapidly  falling  into  ruin,  are  to  be  met  with  all  roxmd 
the  lake.  The  Biver  Inny  empties  itself  into  Lough  Bee  at  the  junc- 
tion of  the  counties  of  Longford  and  Westmeath,  and  is  the  main 
outlet  for  the  numerous  lakes  of  the  latter  county.  If  we  except 
Slieve-Bawn,  or  Bann,  in  Boscommon,  at  a  distance  of  about  five  miles 
from  Lanesborough,  which  only  rises  to  the  height  of  839  feet, 
there  are  no  mountains  visible  from  any  part  of  the  lake.  Kone  of 
the  localities  given,  excepting  along  the  Biver  Inny  as  far  as  BaUy- 
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mahon,  exceed  half  a  mile  from  the  shore  of  the  lake.  All  the  plants 
were  collected  between  the  lake  level,  122  feet  and  250  feet,  or  within 
a  vertical  range  of  128  feet. 

The  following  is  a  list  of  those  species  observed  which  do  not 
belong  to  Watson's  British  or  English  types,  and  are  arranged  after 
his  "  Oompendium  of  the  Cybele  Britannica"  : — 


Scottish  :-— 

Drosera  angUoa. 
Lamium  intermedinm. 
Potamogeton  £lif ormis. 

Scottith-Sighland  .*— 

Bubus  saxatilis. 

Seottish'BritM  :^ 

Thalictrum  minus. 
Pamassia  palustris. 
Onaphalium  dioicum. 
Pinguicula  vulgaris. 
Carex  filiformis. 

British- Scottish : — 

Oeum  rivale. 
Comarum  palustre. 
Eabenaria  viridis. 
Scirpus  cffispitosus. 
Eriophorum  vaginatnm. 
Botrychium  lunaria. 

Intermediate- Scottish : — 
Andromeda  polif  olia. 

Sighland : — 

Galium  boreale. 
Selaginella  sclaginoides. 
Isoetes  lacustris. 


British-Highiand : — 
Lycopodium  selago. 

Stghland-Int&rmediaie  : — 
None. 

English-Osrmanie : — 

BannnculuB  circinatus. 
Slum  latifolium. 
(Enanthe  phellandrium. 
^Nepeta  cataria. 
Orchis  pyramidalis. 
Ophrys  apifera. 

Osrmanie-EngliBh : — 
Teucrium  scordium. 

Oermanic : — 
Grepis  taraxacifolia. 

Atlantic-British : — 

Hypericum  androssmum. 

Atlantic-English : — 
Cotyledon  umbilicus. 


Two  visits  were  made.  On  the  first  occasion,  from  the  24th  to  the 
28th  of  June,  1885,  Athlone  was  headquarters.  A  boat  was  hired, 
and  a  man  familiar  with  the  lake  accompanied  us.  By  this  means  the 
islands  at  the  south  end,  as  well  as  the  shore  on  either  side,  were 
examined,  returning  each  night  to  Athlone.  Leaving  for  the  northern 
end  of  the  lough,  and  being  unable  to  get  lodgings  for  the  night,  w^ 
selected  a  sheltered  spot  on  the  shore,  where  a  tire  was  lighted,  and 
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-we  slept  around  it  in  our  waterproofs.  Had  a  tent  been  brought, 
some  tune  and  trouble  might  have  been  saved ;  but  in  wet  wea&er 
the  specimens  dry  badly  in  a  tent,  as  the  blotting  sheets  are  continually 
damp.  The  method  of  working  was  for  each  of  us  to  land  at  different 
points.  By  this  means  we  avoided  going  over  the  same  ground,  and 
'were  enabled  to  examine  a  large  district  each  day.  During  the  second 
visit,  from  the  5th  to  the  11th  of  August,  1886,  Mr.  Yowell  was 
alone,  and  very  few  specimenB  were  then  observed  which  had  not  been 
noted  in  1885. 

The  various  localities  were  examined  in  the  following  order  :— 


FiBsr  TiaiT. 


1885. 


June  24.    By  boat  to  Little,  Yellow,  Garberry,  Kid's,  Beam,  Hare,  and 

Pat  Head  Islands,  and  Whinning  Point. 

f,    25.    Shore  of  EoUinure  Lough,  Temple's  Island,  Yew  Point, 
and  Yellow  Island. 


tf 


26.  By  road  to  Ballybay,  thence  to  shore  of  lake ;  by  boat  to 
Horse,  Sedgy,  and  Whin  Islands ;  shore  north  of  Bally- 
bay to  Curry  Point. 

9,  27.  By  boat  to  Gribby  Islands ;  shore  at  Kilmore  Castle  and 
Kilmore  Bay ;  Comamissoge  Point ;  round  Carronure 
Bay  to  Kindown  Castle ;  St.  John's  Wood,  Blackbrink 
Bay  and  Inchcleraun  Island. 

„  28.  On  Connaught  side  (Barrington) — ^Binanny Point,  Clooncah, 
Cloonmore,  Clooneigh  Kiver,  and  Lauesboro'.  On 
Leinster  side  (Yowell) — Lough  Slawn,  and  from 
Elfeet  Bay,  by  shore,  through  Eathcline  Wood  to 
Lauesboro'. 

9,  29.  Prom  Lauesboro',  by  boat,  to  Incharmadermot,  Clawinch, 
Black,  Inchmore,  and  Inchturk  Islands.  Yowell, 
from  Pollagh  Point,  by  Derrymacor  Lough  to  Bally- 
mahon ;  and  Barrington,  from  Whinuingmore  Point,  by 
Portleck  Castle  and  Creggan  Lough,  by  road,  to  Bally- 
mahon. 


9} 


30.  Prom  Ballymahon,  by  banks  of  Biver  Inny,  to  Lough  Eee, 
tbence  by  Doonis  Lough,  &c.,  to  Killiuure  Point ;  road 
from  Coosan  Point  to  Athlone. 


8U2 


II 

II 
II 


9t 


II 


ff 
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Aug.    5.    "Walked  from  Athlone,  by  west  bank  of  river,  to  lake ;  home 

by  road. 

6.  AtUoney  by  east  bank  of  riyer,  to  Coosan  Point,  Hare 
Island,  returning  by  west  shore  of  Coosan  Lough. 

7.  By  road  to  Curry  Hill,  returning  by  shore  of  lake  to  Athlone. 

8.  By  boat  to  KiUinure  Point ;  diore  of  Killinure  Lough  to 
Lady  Well  and  Toberclare  ;  Lough  Makeegan,  Three 
Pigeons,  and  by  Eiver  Liny  fix>m  Tongbridge  to 
Ballymahon. 

9.  Ballymahon,  by  road,  to  Boyal  Canal,  Drum  Loug^ 
Gk>rteen,  Derrymacar  Lough;  by  road  through  Gd* 
tragh  to  Lough  Bannow  and  Lanesboro'. 

10.  Lanesboro',  by  shore,  to  Clooneigh  Eiver,  Clooncah,  Brack- 
nagh,  and  Enockcroghery. 

11.  Prom  Athlone,  by  boat,  to  near  Clonmacnoise,  retunung 
on  foot  by  east  bank  of  Shannon. 

All  the  localities  aboye-mentioned  are  taken  from  the  One  Lich 
Ordnance  Survey  Map. 

The  entire  ground  over  which  our  examination  extended  \b  in- 
cluded in  districts  7  and  9  of  the  ''Cybele  Hibemica."  Con- 
sidering that  none  of  the  localities  examined  were  more  than  a  few 
feet  over  the  level  of  the  lake,  and  the  flora  being  therefore  a  purely 
lowland  one,  the  district  has  proved  fairly  productive,  481  spedes 
having  been  observed. 

Omitting  doubtful  plants,  74  of  these  are  new  to  district  7,  in 
Leinster,  and  39  new  to  district  9,  in  Connaught. 

The  following  species,  although  recorded  from  every  one  of  the 
twelve  botanical  districts  in  the  "  Cybele  Hibemica,"  or  in  its  1872 
Supplement,  were  not  observed : —  . 

Syperieum  humifusum. 

Peplis  portula, 

Chrysospl&nium  oppositifoUum, — Bather  scarce  on  limestone. 

Onaphalium  uUginomm, — This  species  might  be  expected. 

Symphytum  officinale, 

Solanum  dulcamara. — A  local  plant,  but  nevertheless  recorded 

from  every  district. 
Scutellaria  galericulata, — ^Local ;  but  might  be  expected  on  the 

shores  of  Lough  Bee. 
Teucrium  seorodonia. — This  species  and  the  next  seems  raie  in 

some  districts.      They  were  not  met  with  round  Lough 

Erne  (see  antea^  p.  16). 
Pinguicvla  lusitanica. 
Rumex  ecnylomeratus. — ^Perhaps  overlooked ;  though  it  seems  less 

common  in  Ireland  than  R  sanguinem^  eriepua  or  obtutifoUui. 
Juneue  lamprocarpue. — Perhaps  J,  articulatue  has  been  confoonded 

with  this  species  in  some  Irish  records. 
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Lychnis  githago, 

Veronica  polita. — Absent  from  many  Irish  local  lists  pnblislied 

since  "  Cybele  Hibemica." 
Allium  ursinum, — "  Less  abundant  in  N.  and  N.  W."^"  Cybele 

Hibemica.'* 
Bromus  giganteus  (?). 

The  following  species  have  not  been  recorded  from  districts  7  or  9 
of  "  Cybele  Hibemica" : — 

Species  New  to  Disibici  7. 


99 


Bannncnlus  circinatns. 

trichophyllns. 
pseado-floitans. 
„  lingua. 

Papaver  dubium. 
„    argemone. 
„     hybridum. 
Baphanus  raphanistrum. 
Sinapis  alba. 
Senebiera  coronopus. 
Yiola  canina. 
Cerastium  glomeratum. 
Stellaria  glauca. 
Medicago  lupulina. 
'*      „         maculata. 
Lathyrus  palustris. 
Orobus  tuberosus. 
Potentilla  procumbens. 
Geum  intermedium. 
Itosa  spinosissima, 
^y    tomentosa. 
yy     arvensis. 
"FjTVis  aria. 

Myriophyllum  altemiflorum* 
^Apium  graveolens. 
Bunium  flexuosum. 
(Enanthe  fistulosa. 
Daucus  carota. 
Chffirophyllum  anthriscus. 
Leontoidon  hispidus* 
Bonchus  asper. 
Hieracium  umbellatum. 
„         boreale. 
'^  Veronica  buxbaumii. 

Lycopus  europaeus. 
^Calamintha  acinos. 
Stachys  ambigua. 


Lamium  intermedium. 
Lithospermum  arvense. 
Myosotis  caespitosa. 
XJtricularia  minor. 
Xittorella  lacustris. 
Bumex  hydrolapathum. 
Populus  ti^mula. 
Salix  aurlta. 
,y     caprea. 
Taxus  baccata. 
Sparganium  simplex. 
Lemna  trisulca. 
Potamogeton  perfoliatus. 

heterophyllus. 

zizii. 

pusillus. 

fiabellatus. 

filiformis. 
Eabenaria  chlorantha. 
Cephalanthera  ensifolia. 
Epipactis  latif  olia. 
,y        palustris. 
Juncus  glaucus. 
Cladium  mariscus. 
Scirpus  pauciflorus. 
Carex  pnlicaris. 
disticha. 
ovalis. 
pilulifera. 
Tesicaria. 
Digraphis  arundinacea. 
Alopecurus  geniculatus* 
fiolcus  mollis. 
Catabrosa  aquatica. 
Bromus  stenlis. 
Equisetum  palustre# 
Chara  tomentosa. 


99 
99 
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Bpscies  Kkw  to  Disxbiot  9. 

Bannnculus  circinatus.  Crepis  taraxacifolia. 

y,  pseudo-fluitans.  Yeronica  hedereefolia. 

EryBimum  cheiranthoides.  *      „        buxbaumii. 

Polygala  depressa.  ^Linaria  minor. 

Lychnis  Tespertina.  Bumez  hydrolapathnm. 

Arenaria  serpyllifolia.  Euphorbia  exigua. 

Sagina  apetala.  Potamogeton  zizii. 
Medicago  lupulina*  ,,  flabellatos. 

LathyniB  paluBtris.  „  filifonnis. 

Prunus  ayium.  Hydrocharis  morsus-ransB. 

Bosa  arvensis.  Elodea  canadensis. 

Myriophyllam  spicatom.  Scirpus  acicularis. 

Pimpinella  saxi&aga.  Carex  paniculata. 
Sinm  latifolinm.  „     pseudo-cypenu. 

,,      angnstifolium.  Glyceria  aquatica. 

Scandix  pecten-yeneris.  Sclerochloa  rigida. 

Oaliam  uliginosum.  Isoetes  lacustris. 

Yalerianella  dentata.  Equisetum  maximum* 

Carduus  tenuiflorua.  Chara  tomentosa. 
Carlina  Tulgaris. 

Taking  the  species  in  order,  the  rarest  and  most  interesting  dis- 
covered  were,  Papaver  argemcne  and  hybridum,  thus  extending  the  range 
considerably  to  the  west,  where  this  genus  is  rare.  A  form  of  Viola 
eanina  grew  in  the  bogs  near  Clonmacnoise,  which  bears  some  resem- 
blance to  f^^tna,  but  was  notthat  variety.  SteHariaylaueawas-plenixtiL 
Shamnut  eathartictu  was  very  common,  but  R.firangula  was  not  seen. 
Lathyrw  palustrit  was  specially  abundant  in  a  large  meadow  on  the  left 
bank  of  the  Inny,  going  towards  Lough  Bee,  forming  a  considerable 
portion  of  the  vegetation.  Puhus  Mxatilis,  at  Yew  Point  and  some 
other  places,  assumed  puzzling  forms.  Ifyriophyllum  verticiilatum  was 
gathered  near  Ballybay.  Cieuta  virosa  occurred  near  Lanesborougli. 
8ium  angustifolium  was  less  frequent  than  8.  latifolium  (this  was  also 
the  case  at  Lough  Erne),  though  in  Great  Britain  the  reverse  is  true. 
Galium  uliginosum  was  noticed  on  the  west  shore.  It  dries  green,  and 
is  totally  different  from  any  form  of  O.  paUutre.  When  the  "  Cybele 
Hibemica  "  was  written,  doubts  were  entertained  as  to  whether  it  was 
really  an  Irish  plant,  but  it  has  since  been  found  in  Westmeath.  Crepif 
taraxaeifiUa,  a  species  common  about  Dublin-  and  Kingstown,  where 
it  is  of  recent  introduction,  and  is  extending  on  the  east  coast,  was 
gathered  near  Athlone,  probably  introduced  by  means  of  the  railway, 
along  which  other  species  have  also  spread  westward.  In  Ameziea 
European  '^colonists"  extend  with  wonderful  rapidity  along  the 
western  railways.    Hieracium  umhellatum,  a  rare  species,  and  inte* 
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resting  from  its  also  occurring  on  similar  small  islands  in  the  middle 
of  Longh  Erne.  Calamintha  aetnos,  hitherto  only  found  in  Dublin  and 
Wicklow.  Tewrtum  wordium  occurs  in  abundance.  There  is  an  old  re- 
cord about  it,  fide  I.  B.  (Isaac  Butler)  Annot.  in  Threlkeld.  Rumex 
hfdrolapathum  was  noticed  on  both  the  Leinster  and  Connaught  shores, 
and  Potatnogetim  rufoseens  near  Ballykeeran.  A  curious  Potamogeton 
growing  in  the  Inny  was  submitted  to  Mr.  Bennett  of  Croydon,  an 
authority  on  this  difficult  and  very  variable  genus,  and  he  has  referred 
it  to  P.  fiuitans,  Roth  (?).  Pipe  fruit,  howeyer,  must  be  procured 
before  this  species  can  be  added  to  the  Irish  flora  with  certainty.  P. 
smt,  a  species  recently  added  to  the  Irish  list,  was  abundant.  PotO' 
mogetanfili/armts^  which  belongs  to  Watson's  Scottish  type,  and  whose 
range  has  been  lately  extended  in  Ireland,  was  frequent.  Mabenaria 
eUarantha  could  only  be  found  in  one  spot,  whereas  M.  hifolia,  which 
is  far  less  common  in  Ireland,  was  plentiful.  Cephalanthera  enstfoliaf 
a  yery  rare  orchid,  grew  on  the  shore  of  Hare  Island  in  tolerable 
plenty.  Cladium  marteoua  was  frequent,  and  Sctrpus  aeietdaru  was 
seen  on  the  west  side.  Carex  Uretiusoulay  a  local  plant,  grew  in 
many  places.  On  Temple  Island  a  remarkable  Carex  was  noticed; 
but  it  may  be  only  a  form  of  C.  etriota.  Chora  tomentosa,  so  yery 
rare  in  England,  but  which  the  late  Dr.  Moore  found  in  Lough  Derg 
and  in  Belyidere  Lake,  grew  plentifully  in  a  few  places.  A  Chora 
without  fruit  may  proye  to  be  C  etrigoM^  and  if  so,  a  species  new  to 
Ireland. 

Plants  certainly  introduced  are  marked  {*) ;  those  probably  intro- 
duced (f )  ;  and  species  possibly  introduced  (}). 

We  are  indebted  to  Mr.  Arthur  Bennett  for  his  assistance  in 
examining  the  Potamogetons,  and  all  the  Characess  have  been  kindly 
named  by  Mr.  Groyes. 

N.B. — ^Those  species  already  recorded  in  the  "  Cybele  Hibemica,'* 
or  in  its  Supplement,  published  in  1872,  from  all  the  twelve  botanical 
districts  into  which  Ireland  has  been  subdiyided  in  that  standard 
work,  are  omitted.  These  common  species  number  270,  and  all  were 
obtained  but  the  15  enumerated  already.  The  total  number  obseryed 
was  481. 
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LIST    OF    SPECIES.* 

Thalietrum  mnuSf  Linn. — Hare  Island,  &c.    Sparingly  distributed 

on  the  margins  of  the  lake. 
,y         flavum^  Linn. — Hare  Island,  Temple  Island.     Frequent 
Banuncului  eircinatut,  Sibth. — Drain  by  banks  of  Inny,  below  Bally- 

mahon,  and  in  Boyal  Canal. 
„  heUrophyUtu,  Fries. — St.  Martin's  Well,  Inchcleraxm,  &c, 

ff  pseudO'fluiianSf  Syme. — River  Inny,  &c.    The  form  with 

floating  leaves,  penicillatus  of  Dumortier^  only  ob- 
served. 
„  triehophyllusy   Chaix.  —  Drain  near  Ballykeeran,  with 

FotamogeUm  rufeseens. 
yy  hederaeeus,  Linn. — Bare.    Between  ClooneigH  liver  and 

Lanesborough. 
y,  peltatus.  Fries  ?•— A  form  growing  in  deep  water  near 

Athlone,  with  the  middle  lobe  of  the  floating  leaves 

entire,  and  conical  in  outline,  has  been  doubtfully 

referred  to  this  variety. 
„  seeUratus,  Linn. — Near  Athlone. 

ff  linyua,  Luin. — ^In  suitable  places  all  round  the  lake. 

[         „  auricomus,  Linn. — ^Apparently  wanting ;  but,  as  it  flowen 

early,  it  may  have  been  overlooked.] 
XAquileyia  tndyaris,  linn. — Two  or  three  plants  near  Coosan  Point 

Nuphar  lutea  is  more  abundant  than  NympcM  alba. 

*Papaver  rhaas,  linn. — Common  on  Leinster  side,  but  not  observed  (m 

Connaught  shore. 

*  ,y      dubium,  Linn. — Cultivated  ground  at  Elfeet  Bay,  &c.    I^ot 

uncommon. 

*  „      argsmone,  Linn. — ^Railway  near  Kiltoom,   and  one  or  two 

other  places  at  both  sides  of  lake.     Sparingly. 

*  ,,      hybridum,  Linn. — Seen  only  in  a  com-fleld  at  Elfeet  Bay. 
*Cfhelid(mium  majus,  Linn. — Roadside  near  Ladywell.     One  or  two 

plants. 
Fumaria  capreolata,  Linn. — Cultivated  ground. 
„       officinalis,  Linn. — Cultivated  ground. 
\Baphanus  raphanistrum,  Linn. — One  or  two  specimens.    Near  Lady- 
well. 
Sinapis  alba,  Linn. — Near  Athlone,  &c. 
Sisymbrium  officinale.  Scop. — Common. 
^Erysimum  cheiranthoides,  Linn. — Hudson's  Bay.     Cultivated  gromid. 
*Cheiranthus  eheiri,  Linn. — Old  toll-gate,  Athlone. 
Ardbis  hirsuta,  linn. — Sand-pits  near  Kiltoom. 

*  270  oommon  speoiea  axe  omitted.    See  prorioaa  page. 
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Nasturtium  palu8tr0,  D.  C. — Sparingly.    West  shore,  near  Clooneigli 

riyer. 
I,  amphibium,  Brown. — ^Freqnent  in  drains  all  aronnd  the 

lake. 
Drdba  v&may  Linn. — Near  Ballymahon. 
-^Senebtera  eoronopuSy  Poir. — ^Roadside  near  Lanesboroagh,  Athlonei  fto. 
VMa  palustns,  Linn. — In  bog  near  Kiltoom,  &c. 
„     tricolor,  8yme. — ^Yew  Point,  Hudson's  Baj. 
„    arv&nsisj  Murr. — Gultiyated  ground. 

99    eanina,  Auct. — Bogg^  ground  on  the  bank  of  the  Shannon  near 

Clonmacnoise.    In  isolated,  erect,  branching  tufts. 
Droiera  anglica,  Huds. — Bog  at  Ballybay,  and  most  of  the  other  bogs 

on  each  side  of  lake.     More  abundant  than  Drosera 
rofundifolia.     2>.  intermedia  not  seen. 
Polygda  depreesa,  Wender. — Tew  Point. 
*jSaponaria  officinalis,  linn. — ^Athlone. 
SHene  inflata,  Sm. — Frequent. 

„  „      var.  pubcnda. — Kilmore  Castle. 

Lychnis  vespertina,  Sibth. — Yew  Point  and  Hudson's  Bay. 
fy       diuma,  Sibth. — ^Not  seen/] 
ff      githagoy  Lam. — ^Not  seen.] 
Cerastium  ghmeratum,  Thuil. — Common. 

„  trivialCf  Link. — Common. 

Stellaria  holostea,  Linn. — St.  John's  Wood,  &c.     Scarce. 

,1       glauea.  With. — In  a  drain  near  Kiltoom,  both  sides  of  lake, 
near  Lanesborough,  and  along  River  Inny,  &c.     Fre- 
quent. 
Arenaria  trinervis,  Linn. — St.  John's  Wood.    Rare. 

f,        serpyllifolia,  linn. — Coosan  Point  and  other  places. 
„  ,,  Tar.  leptoclados. — ^Railway  bank,  Athlone. 

Sagina  apstala,  Linn. — Frequent. 
„     nodosa,  Meyer. — ^Yew  Point. 
^Sgp&rieum  pulchrum,  linn. — ^Hare  Island,  &c.    Frequent. 
{^Ifalva  syhestrisy  Linn. — Though  recorded  from  the  twelve  districts  of 

<<  Cybele  Hibemica,"  only  two  plants  were  seen  near 
St.  John's  Castle.] 
t  Geranium  pyrenaicum,  Linn. — 'Eiaxe.    Ballymahon  churchyard. 
y,        dissectum,  Linn. — Only  seen  in  one  or  two  places ;  scarce. 
„        lucidum,  Linn. — Road  near  Cashel  Lodge  and  Inchcleraun 
Island. 
Hex  aquifolium,  Linn. — On  many  of  the  islands. 
JSwmymus  europaus,  Linn. — On  many  of  the  islands  and  on  shore  of 

lake. 
£hamnus  eathartieus,  Linn. — Plentiful. 
Ononis  arvensts,  Aust. — Only  seen  in  a  field  at  Ladywell. 
AnthyUie  vulneraria,  Linn. — Common  on  margins  of  lake. 
Medieago  lupulina,  Linn. — Common. 
*      „       maculata,  Sibth. — ^A  single  plant  not  in  flower  was  gathered. 
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TrifMum  proeumbenSy  Linn. — ^Inchderaim,  near  Athlane. 

\Lot%u  mqfor,  Scop. — Not  seen.] 

Jjothyrtu  paluttriSf  linn. — ^Temple  Island,  near  Lanesborough ;  banks 

of  River  Inny,  and  several  places  on  west  side  of 

Shannon,  near  Athlone,  &c. 
Orohti  tiA&ro9u$,  Linn. — Scarce,  only  a  few  plants  observed. 
Prunm  aviuniy  Linn. — Near  Athlone. 
Agrimonia  eupatoria^  Linn. — ^Frequent. 
FoUrium  sangxmorla^  Linn. — Bare.     Only  seen  on  shore  of  Binaxdo 

Bay. 
PoUniiUa  jproeumhenif    Sibth. — ^In  plantation   near  Derrynagease 

Lodge. 
£uiui  idiBUtf  Linn. — Hare  Island,  Ac. 

y,      saxatiliiy  Linn. — Shore  at  Yew  Point  and  elsewhere. 

Other  Eubi  were  collected,  but  have  not  yetr  been  identified,  as 
there  is  much  want  of  unanimity  among  botanists  concerning  this 
difficult  and  variable  genus. 

Oeum  intermedium,  Ehrh. — Bare.     Bathdine  Wood,  near  Lanes- 
borough. 
JRosa  spinosiseima,  Linn. — Common. 
„    ruhiginosOf  Linn  (?). — Specimen  gathered  at  Coosan  Point  has 

been  doubtfully  referred  to  this  species. 
,y    tomentoea,  Sm. — Frequent. 
I,     arvensie,  Huds. — Not  common.    St.  John's  "Wood. 
Fyrue  aria,  Hooker. — Noticed  on  most  of  the  islands,  and  St.  John's 

Wood. 
,y     aueuparia,  Gaert. — Hare  Island. 
„     puUuSy  Linn. — West  side  of  Yew  Point.    Not  common. 
iEpilohium  hirsutum,  Linn. — Common. 

,,        palustre,  Linn. — Occurs  frequently. 
Myriophyllum  spieatum,  Linn. — ^Biver  Inny,  &c. 

jy  altemiflorum,  D.  C. — ^Near  Eiltoom,  &c. 

,1  vertidUatumy    Linn. — Bare.      In    a  drain    running 

through  a  small  plantation  at  Ballybay. 
*£(bei  groasidaria,  Lion. — Occurs  in  two  places  on  margin  of  lake 

near  Coosan  Point. 
Sedum  acre,  Linn. — ^Yew  Point,  on  sand. 
^Sempervivum  teetorum,  Linn. — Old  walls  (ruins)  near  Elfeet  Bay. 
Saxifraga  tridactylites,  Linn. — ^Athlone,  Yew  Point. 
Famaesia  palmtrie,  Linn. — ^Yery  common. 

Cieuta  viroaa,  Linn. — On  both  sides  of  the  lake  south  of  Lanesborougb. 

Not  seen  near  Athlone. 
*Apium  graveolens,  Linn. — One  or  two  plants,  evidently  an  escape. 
Melosciadium  inundatum,  Koch. — ^Bog  near  Kiltoom. 
.^opodium  podagraria,  Linn,  Near  Ballymahon. 
^Btmiumjlexuoeum^  Witiii. — ^Frequent. 
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PimjpineUa  taxifragay  Linn. — Common. 

Sium  latifolium^  Linn. — In  many  places. 
J,    angnitifaliwn,  Linn. — Bather  scarce,  more  so  than  preceding 

species. 

CBnanthe  phsllandrium,  Linn. — Common. 

,f       JUtuhsaf  Linn. — Near  Lanesborough,  and  by  Biver  Luiy.. 
Common. 

[    „         croeaia,  Linn. — Not  seen.] 

jSEthusa  eynapiumy  Linn. — Cultivated  gronnd. 

Dauetu  earota,  Linn. — Common  alongside  the  shore  of  lake. 

Chacroph^llum    anthrtscua,    Linn. —  Lanesborough,    Coosan    Point, 

&c. 

Seandix peeten^eneris,  Linn. — ^Freqnent  in  cultiyated  gronnd.    Not- 

a  common  plant  in  Ireland. 

Galium  horeaUy  linn. — Growing  plentifully  among  the  loose  stones 

on  the  islands  and  on  the  shore  of  the  lake. 
„      paluBtr0f  Linn. — Common. 

yf  „      var.  ijoitheringii, — A  very  uncertain  variety.    It- 

was  quite  as  common  as  G,  palustre,  in  fact  all  the 
specimens  dried  have  more  or  less  bristles  on  the  stem 
and  leaves,  and  there  would  appear  to  be  no  constant 
relation  between  the  bristles  and  the  shape  of  the 
leaves,  or  the  habit  of  the  plant. 
„  idiginowm^  Linn. — Peat  bog  between  Ballybay  and  Curry- 
point.  This  species,  especially  when  dried,  has  a 
very  different  appearance  from  any  forms  of  G,  paluatre 
we  have  seen.  Known  hitherto  only  fi:om  Kildare 
and  Westmeath. 

VaUrian^lla  diti>ria^  Moench. — Cultivated  ground,  Elfeet  Bay. 
„  dmtatay  Eocb. — Common  in  cultivated  ground. 

Seahtosa  arvensis,  Linn. — Not  uncommon. 

Cardutu  imuifiorusy  Curt. — Yew  Point. 

Carlina  vtdgarUf  Linn. — Generally  distributed. 

Aretium  inUrmedium,  Lange. — Near  Athlone. 

Tanacetum  vvlgare^  Linn. — West  side,  below  Lanesborough. 

{Gnaphalium  uUginosum,  Linn. — Apparently  wanting.] 
„         dtdieum,  Linn. — Frequent. 

Bidens  eemua^  Linn. — ^Banks  of  Shannon,  below  Athlone,  and  shore 

of  lake. 

Leontodon  hirtut,  Linn. — Not  common. 

„         hiapidui,     Linn.  —  Bare.     Dry   fields     near     Creggan 
Lough. 

Bonehus  asper,  Hoffm. — Only  a  few  plants  were  observed. 
^Crtpis  taraxaeifolia,  Thuil. — ^Near  Athlone,  and  one  or  two  other 

places. 

JBieracktm  umiellatum,  Linn. — ^Kare  Island.  Specimens  not  in  flower,. 

but  identical  with  plants  collected  on  an  island  iik 
Lough  £me.     (See  antea^  p.  14.) 
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Hieraeium  horeale,  Fries. — Coosan  Point. 

Campanula  rotundifolia,  Linn. — Common  every  where. 

Vaecinium  oxyeoecos,  lann. — Only  seen  in  a  bog  near  Derrymacar 

Longh. 
Andromeda  poU/oliaf  Linn. — In  a  bog  at  Ballybay,  and  many  other 

places. 
Chlora  perfoltata,  Linn. — ^Bather  scarce. 
Oentiana  amarelhy  Linn. — Only  seen  on  the  east  bank  of  the  Shannon, 

below  the  bridge  at  Athlone. 
Verhasettm  thapsus,  Linn. — Yew  Point.    Not  common. 
*Antirrh*num  mafus,  Linn. — Naturalized  on  the   walls  of  Eilmore 

Castle. 
*Linaria  minor,  Best. — Bailway  near  Kiltoom. 
'*      „      eymhalaria,  Mill. — Naturalized  on  Carbery  Island. 
Veronica  hederoffolia,  Linn. — Shore  of  Eillinure  Lough,  &c. 
[     >i        polita.  Fries. — ^This  species  is  not  marked  in  our  catalogaesi 

and  it  has  been  omitted  from  most  of  the  local  lists 
on  Irish  Botany  published  since  the  *'  Cybele  Hi- 
bemica,"  in  wluch  it  is  recorded  from  every  district 
and  marked  "  common."  Perhaps  it  has  been  con- 
founded with  V,  ayrestis,  to  which  it  is  closely 
alliedj 
*      ,,        huxhaumii,  Ten. — Cultivated  ground.    This  species  is  now 

widely  distributed  over  Ireland. 
ff        montana,  Linn. — ^Hare  Island,  &c. 
„        seutellata,  Linn. — Common. 
Zycopus  europaeuSf  Linn. — Not  common. 

Mentha  piperita,  Huds. — A  single  specimen  gathered  is  refeired  to 

this  species  with  some  doubt — as  the  pedicles  and 
calyx  are  hairy — ^but  the  leaves  are  nearly  glabrous, 
and  the  corolla  is  glabrous  within  and  without.  If 
it  be  M.  piperita  it  is,  perhaps,  the  form  fndyaritt 
Sole.  . 
Origanum  vulgare,  Linn. — Near  St.  Martin's  Well,  and  roadside  near 

Ballymahon  and  Lanesborough. 
^Calamintha  adnos,  Clairv. — Only  near  St.  Martin's  Well,  opposite 

island  of  Inchinagh. 
^Nepeta  eataria,  Linn. — Bracknagh,  by  roadside. 
Siaehys  amhigua,  Sm. — Only  seen  near  Ballymahon. 
Ifamium  intermedium.  Fries. — Lanesborough. 

,y      album,  Linn. — Koadside  near  Ballybay,  Athlone,  &c. 
Teuorium  scordium,  Linn. — Growing  in  abundance  around  the  ialands 

and  on  the  shore  of  the  lake  at  the  southern  end,  but 
not  so  plentiful  at  the  northern  end,  from  which  it 
has  been  recorded.  Fide  I.  B.  (Isaac  Butler) 
Annot.  in  Threlkeld.  Below  the  bridge  of 
Athlone,  among  the  long  grass  on  the  banks  of  the 
river. 
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{^TeueriuM  seorodanta,  Linn. — Not  seen  here  nor  at  Lough  Erne  hy 

Barrington;  possibly  a  local  plant  in  tiie  west  of 
Lreland/] 
Ziihoipennum  arveMey  Lmn. — Cultivated  ground  near  Lough  Slawen, 

and  on  Island  of  Clawinch  and  Black  Islands* 
Myosotie  easpitoBay  Schultz. — More  plentiful  than  any  other  of  the- 

genus. 
Utrieularia  mdgaria,  Linn. — Common  in  drains  all  round  lake. 

„         minor,  Linn. — Near  Denymacar  Lough,  at  Creggan  Ii0Ugh« 
and  Coosan  Lough. 
JPHmtda  offieindlisy  Linn. — Only  seen  on  Hare  Island. 
Lynmaehia  vidgariB,  Linn. — Common. 
SamoluB  valerandi,  Linn. — Common. 

Zittorella  lactutriSf  Linn. — Abundant  on  the  shore  of  the  lake. 
Chenopodium  (Mum^  Linn. — Common. 

y,  honuS'henrieuif  Linn. — Near  Ballymahon. 

[AtripUx  angwUfoUa,  8m. — ^No  doubt  overlooked.] 
Rtunex  hydrolapathum,  Huds. — By  the  Biver  Inny,  Derrymaoar,  &c.,. 

on  east  shore ;  Clooneigh  River,  west  shore. 
Polygonum  amphiHumf  var.  t&rreiire,  Linn. — This  variety  was  more 

plentiful  than  the  ordinary  form. 
^JSt^horbia  eyparUiinu,  Linn. — In  a  plantation  near  Derrynagease 

Point.    Evidently  introduced. 
„  exiguaf  Linn — Cultivated  ground.     Common. 

[      „  hibema^  Linn. — ^Becorded  £rom  Slieve-Bann  (SlieveBaun), 

839  feet,  in  Boscommon,  5  miles  from  the  head  of 
Lough  Bee,  by  Dr.  Patrick  Browne.    Locality  not 
visited  by  us.] 
Poptdus  tremiday  Linn. — ^Frequent.    Perhaps  native. 

„      alba,  Linn. — Planted. 
Sahx  aurtta,  Linn. 
M    caprea,  Linn. 
„    ropmif  linn. 
*Taxiu  haeeata^  Linn. — A  venerable  tree  on  Inchcleraun  Island. 
Typha  latifolia,  Linn. — Bather  scarce. 
I^arganium  9impUx,  Huds. — In  Shannon  near  Athlone,  &c. 

„  minimumf  Fries. — Near  Coosan  Lough  in  a  bog-hole,  Ac 

Zemna  truulea,  Linn. — Ballybay,  and  near  Doonis  Lough. 

9f     polyrhina,  Linn. — In  a  drain  near  Doonis  Lough. 
Potamogeton  polygonifoltM,  Pour. — Common. 

,,  Jluitani,  Both.,  var.  rivulariSf  Lange  ? — A  species  growing 

in  abundance  in  the  Biver  Inny,  below  BaUymahon, 
has  thus  been  named  by  Mr.  A.  Bennett.  ITnfortu- 
nately,  no  ripe  fruit  was  obtained,  and  this  interesting 
form  cannot  with  certainty  be  added  to  the  Irish  flora 
until  more  perfect  specimens  are  gathered.  In  Sjrmes** 
BnglUh  Botany^  P.  fluitans  is  referred  to  as  an  ex- 
cluded species,  but  it  has  recently  been  recorded^ 
from  one  locality  in  England. 
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TotamogsUm  rufeseens,  Schrad. — Only  in  a  diain  xiear  Ballykeena, 

with  Banuneidtu  triehcphyUus. 
^f  perfoliatus,  Linn. — ^Common. 

,1  hetercphyllus,  Schrad. — Common. 

,1  %i%ii,  Both. — ^Plentiful.      In  the  lake  a  form  closely 

approaching  P.  luceru  occurred,  hut  was  referred  to  this 
species  hy  Mr.  Bennett.  In  the  Eiver  Inny  a  veiy 
different  form  was  gathered,  with  willow-shaped 
leaves,  ahout  half  an  inch  hroad,  and  three  or  four 
inches  long,  which  has  also  heen  referred  to  this 
species  hy  the  same  authority. 
ff  lueens,  Linn. — Common.    Difficult  to  distinguish  from 

specimens  named  P,  u%ii  by  Mr.  Bennett. 
,9  pusiUiu,  Linn. — ^Frequent  in  drains. 

,y  peetinatuBy  Linn. — ^A  long  form  resembling  P.  JIahtOatut 

was  gathered  in  the  Liny. 
ff  Jldbellatui,  Bab. — In  the  Shannon  near  Athlone. 

,1  JUiformis^  Kolte. — ^Frequent.    A  very  long  and  slender 

form,  with  the  leaves  distant,  and  peduncles  8  to  10 
inches  long,  occurs  in  deep  water.  '  It  exactly  re- 
sembles Barrington's  Lough  £me  plant.  The  shorter 
variety,  figured  in  Symes*  English  Botany  was  alBO 
gathered. 
ZannieheUia  palustris,  Linn. — In  a  drain  near  EUtoom. 
.  Sagittaria    sagittifolia^    Linn. — Biver    Inny,    and    many    other 

localities. 
Mydrooharis  morsus^ana^  Linn. — Doonis  Lough,  Coosan  Lough,  and 

Einanny  Point. 
^JSIodea  canadensis,  Mich. — Shannon  at  Athlone,  Biyer  Inny,  &c. 

Said  to  be  disappearing. 
Orchis  incamata,  Linn. — Two  forms  occurred,  one  with  deep  claret- 
coloured  flowers  and  broad  leaves,  the  other  with  lilao 
flowers,  usually  taller,  and  with  narrower  leaves.  The 
former  was  perhaps  latt/olia.  As  to  Symes'  plate  of 
Orchis  incamata,  ''Linn.,"  in  his  J^lieh  Botany, 
see  Paper  read  by  C.  B.  Clarke,  Journal,  linnsBan 
Society,  vol.  xix.,  p.  206. 
Oymnadenia  conopsea,  Brown. — Athlone  and  one  or  two  other  places; 

but  scarce. 
Sabenaria  viridis,  Brown. — ^Apparently  scarce. 

y,  hifolia,  Bab.  Man. — Abundant  in  many  places. 

„  chhrantha,  Bab. — Only  observed  in  one  locality  on  the 

east  side  of  Binardo  Bay. 
Ophrys  apifera,  Huds. — Generally  distributed  all  round  the  lake. 
J^pipactis  latt/olia,  Auct. — Hare  Island. 

,y         palmtris,   Crantz. — One   or  two  places  round  Killinure 

Lough,  and  abundant  in  meadows  near  Athlone. 


Babkinoton  and  Vowell — Flora  of  Shores  of  Lough  Ree.  707 

Cephalanthdra  ennfolta,  Bich. — Common  on  the  west  shore  of  Hare 

Island.    A  few  plants  on  Crow  Island. 
Juneua  glaueus^  Sibth. — ^Frequent. 

Cladium  nuurUeus,  Brown. — ^Near  Ballykeeran  on  Killinure  Bay,  bog 

between  lake  and  Kiltoom,  Derrymacar  Lough  and 
Doonis  and  Creggan  Loughs,  &c. 
Shyneho9^9ora  Ma,  Yahl. — ^Derrymacar  bog,  and  one  or  two  other 

places. 
Scirpua  acietdaris,  Linn. — Only  on  west  side,  near  Clooneigh  Biyer. 
y,      paueifloruSf  Lightf.— -Common. 
,,     jfluitanSf  Linn. — In  a  bog  near  Kiltoom. 
^riophorum  vaginatuntf  Linn. — ^Bather  scarce. 
Carex  puHearis,  Linn. — Common. 
,,     distieha,  Huds. — Abundant  on  banks  of  Inny,  &c. 
,y      tereiiuseula,  Good. — Derrymacar,  near  Kiltoom,  &c. 
I,     pantcaiata,  Linn. — Noticed  in  most  of  the  swamps  on  east  side 

S.  of  Lanesborough,  also  on  west  side,  near  Clooneigh 
Biyer.    A  depauperated  form,  approaching  C.  para* 
doxa,  most  frequent. 
,y     remota,  Linn. — Boadside,  near  Lanesborough. 
„     opolis,  Good. — ^Frequent. 
jf     $trieta,   Good. — Common.    On  Temple  Island,  inner  lough, 

exceptionally  large  specimens  were  observed  here. 
ff  9tr%ctay  Good,  var.  (?) — A  Carex  gathered  on  Temple  Island, 
growing  in  large  tufts  on  the  shore,  is  doubtfully 
referred  to  this  species.  The  final  spikelet  is  solitary, 
slender,  and  somewhat  pendulous,  and  its  lower  ludf 
tapering  and  gradually  depauperated.  The  lower 
bract  falls  considerably  short  at  the  apex  of  the  termi- 
nal male  spikelet.  This  Carex  has  been  submitted 
to  Mr.  A.  Bennett,  who  is  unable  to  identify  it  with 
certainty,  suggesting  C,  aquatilis  epiggis,  except  for 
the  nerves  on  the  fruit,  which  are  very  distinct. 
„     JHformiSf    Linn. — Shore    of    inner    lough,    Temple    Island, 

plentiful,  and  Bathcline. 
„     piltdifera,  Linn. — Frequent  in  suitable  places. 
„      hinerviSf  Sra. — Frequent  in  suitable  places. 
„     homschuchiana,  Hoppe. — Common.     The  variety  xanthoearpa, 

JDegly  was  gathered  at  Bathcline. 
„     pseudo^yperus,  Linn. — Only  near  Ballybay. 
„     riparia,  Curtis. — Drain  near  Ballymahon. 
„     vesicaria,  Linn. — Near  Athlone. 
Digraphis  arundinaceaf  Trin. — Common. 
Alopeeurus  geniculatuSf  Linn. — Common. 

„         pratensis,  Linn. — Frequent. 
Phleum  pratense,  Linn. — ^Frequent. 
SolcuB  mollis f  Linn. — ^Not  uncommon. 
Avenajkfvescens, — Frequent. 
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KaiUria  erutatay  Fen. — ^Yew  Point,  near  Bindown  Castle. 
Melica  unijhra^  Retg. — In  suitable  places, 
Caiahrosa  aquatica,  BeauT. — Frequent. 

Olyeeria  aqtMtica,  Sm. — ^By  Shannon,  at  Atblone,  and  Boyal  CanaL 
ScUrocMoa  rigida,  Link. — Near  Ballymahon. 
Bromus  BteriliSf  Linn. 

Filices. — None  but  the  common  species  were  observed. 
Zycopodium  selago^  Linn. — Fremient  in  the  bogs. 
.  SelagifuUa  selaginoides.  Grey. — -N'ot  uncommon. 
Jsoetes  lacustriSf  Linn. — Kibnore  Bay. 
Equisetum  maximum^  Linn. — ^Near  Lmesborough. 

„         palustre^  Linn. — Common. 
Chora  tameniosa,  Linn. — Flentif  ul  by  the  shore  near  Bindown  CasUe, 
and  elsewhere  on  the  west  side.    Near  Coosan  Lough,  east 
side. 
yy     hiiptda,  Lin. — ^Yar  rudis, 
91     wdgariSf  L. 

„        . — ^A  plant  without  fruit,  and  which  is  stated  by  Mr. 

James  GroTes  to   '' closely  resemble"    (7.  strigosa^  was 
gathered.    This  species  would  be  new  to  Ireland. 
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XLIV. — Oir  THB  Distribution  of  Teupbbature  oter  Great  BRiTAiif 
AND  Ireland.  By  Hbnrt  Hennesst,  F.E.S.,  Professor  of  Applied 
Mathematics  in  the  Koy al  College  of  Science  for  Ireland.  (With  a 
Map.) 

[Read,  June  28,  1886.] 

In  islands  surrounded  by  waters  whose  temperature  is  in  excess  of  the 
temperature  of  the  air,  I  have  long  since  shown  that  the  distribution 
of  temperature  must  be  represented  by  isothermal  lines,  similar  in  out- 
line to  the  coasts  of  the  islands,  and  with  the  centres  of  the  isothermals 
transported  in  the  direction  of  the  nearest  pole  of  the  earth.  ^  This 
result  has  never  been  controverted,  but  it  has  been  confirmed  so  com- 
pletely by  observations  as  to  become  an  established  fact  of  climatology. 
But  as  the  distribution  of  temperature  may  be  represented  either  from 
the  actual  facts  collected  or  by  the  reduction  of  the  temperatures  to 
their  supposed  values  at  the  sea  level,  it  may  be  useful  to  make  some 
remarks  on  the  variation  of  temperature  with  height  in  the  atmosphere, 
and  on  the  utility  of  the  so-called  corrected  temperatures  obtained  by 
reduction  to  the  sea  level. 

If  the  air  were  perfectly  still,  the  temperature  of  any  molecule 
would  depend — (1)  upon  the  density  of  the  strata  in  which  it  is; 
(2)  upon  the  heat  which  it  absorbs  from  the  solar  rays  by  which  it  is 
traversed ;  (3)  upon  that  which  it  absorbs  from  terrestrial  radiation, 
and  upon  what  it  loses  by  radiation  into  space.  The  most  important 
of  these,  (1),  has  been  usually  taken  into  consideration  by  physical 
writers,  especially  in  treatises  of  the  question  of  ascertainment  of 
heights  by  the  barometer.  But  the  air  is  never  perfectly  still ;  even 
in  a  calm  day,  frequent  and  rapid  currents  promote  interchanges  of 
temperature  between  its  several  strata.  Close  to  the  earth's  surface 
the  energy  and  numbers  of  such  small  air  currents  become  so  great  as 
to  cause  a  rapid  variation  of  temperature;  and  it  follows  that  the 
temperature  of  a  molecule  of  air  is  thus  a  function  of  its  distance 
from  the  nearest  surface  capable  of  imparting  heat  to  it,  or  of  absorbing 
heat  from  it.  It  is  also  a  function  of  the  extent,  form,  and  physiccd 
character  of  such  a  surface.  To  illustrate  these  points,  let  us  suppose 
the  line  C  D  to  represent  a  flat  plain  nearly  at  the  level  of  the  sea. 
An  observer  stationed  in  a  balloon  at  B,  1000  feet  above  the  plain, 
would  And  the  temperature  of  the  air  cooled  by  contact  with  its  sur- 
face.   If  a  mountain  with  a  much  broader  base  be  superimposed,  but 


*  The  late  Dr.  Lloyd,  Provost,  T.C.D.,  long  since  acknowledged  this  result.  "The 
actual  isothermal  lines  of  Ireland  are  inflected  in  passing  from  the  sea  to  the  land, 
and  must  even«  in  part  of  the  island — as  Mr.  Hennessy  has  pointed  out — take  the 
form  of  closed  curves,  dependent  on  the  position  of  the  places  traversed  with  respect 
to  the  coast-line." — Lecture  on  ^'The  Climate  of  Ireland  and  Currents  of  the 
Atlantic" :  Duhlin,  1865.  See  Atlantis,  vol.  i.,  p.  396  ;  Philosophical  Magazine, 
Octoher,  1868 ;  and  Proceedings  of  the  Royal  Society,  vol.  ix.,  p.  324. 
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with  the  same  height,  this  effect  will  be  still  greater.  If  the  whole 
plain  be  elevated  up  to  B,  or  a  table-land  of  g^at  extent,  C  L  M  D, 
be  Buperimposedy  it  is  evident  that  the  contact  of  contig^oos  atmo- 
spheric exchanging  currents  will  still  more  affect  the  temperature  at 

B 


£  F 

B.  Hence  we  must  conclude  that  the  temperature,  in  ascending 
elevated  ground,  caimot  follow  a  law  independently  of  the  nature  of 
the  ground.  At  night  the  temperature  should  be  much  lower  on 
elevated  ground  than  on  low  ground,  or,  in  other  words,  the  thermo- 
metrical  range  should  be  greatly  increased  on  mountains  and  high 
grounds.    This  may  also  be  thus  Hlustrated : 

Suppose  an  elevated  plain  G  D,  also  F  E,  by  1000  feet,  a  ther- 
mometer at  M  will  be  influenced  by  the  causes  specified  in  connexion 
with  general  temperature  of  the  entire  strata  of  air  1000  feet  at  F  £. 
But  C  D  absorbs  heat :  it  heats  the  strata  in  contact  with  and  elevates 

M 

B  E 


N 


the  thermometer.  Let  this  be  supposed  to  retain  its  place,  and  C  I) 
to  sink  down  until  it  reaches' the  point  A  B.  A  thermometer  at  N 
would  now  indicate  the  temperature  due  to  all  the  causes  above 
specified,  together  with  the  heating  of  the  strata  by  the  causes  referred 
to,  while  that  at  M  would  be  deprived  of  the  latter  influences. 

General  Baeyer  remarks,  from  observations  made  on  the  Brocken, 
and  at  Kupferkule,  below  it,  that  the  variation  of  temperature  between 
these  strata  was  not  uniform :  in  fact  a  stratum  of  air  intermediate 
between  both  was  warmer  than  either.  This  occurs  from  ascending 
warm  currents  by  day  which  retain  much  of  their  heat  in  consequence 
of  their  small  conductivity.  [Convexion  is  less  active  as  the  cooler 
strata  above  have  also  a  small  amount  of  density ;  and  thus  when  the 
warmed  air  ascends  to  a  certain  height  it  is  less  liable  to  be  lowered 
in  teniperature  by  the  descent  of  cooler  particles  through  it  from 
above.  J  During  the  night  the  soil  radiates  its  heat  so  rapidly  as  to 
sensibly  cool  the  air  immediately  above  it ;  consequently  the  greatest 
differences  of  temperature  between  the  intermediate  stratum  and  the 
ground  stratum  must  occur  about  dawn.  When  a  mountain  top 
ascends  abruptly,  the  warm  stratum  it  radiates  also  into  space,  and 
the  air  shows  a  low  temperature  all  about  it.  The  variation  of 
temperature  from  the  intermediate  stratum  upwards  was  greater  than 
£rom  the  same  stratum  downwards.  Similar  variations  of  temperature 
have  been  noticed  by  other  observers.    Arago  quotes  the  results  of 
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M.  Guerin  in  ascending  to  Yentoox,  who  found  a  diminution  in 
snmmer  1°  C.  for  156  metres  of  ascent,  while  in  contact  this  was  for 
195  metres.  The  comparison  of  the  torrid  with  the  temperate  zone  is 
fallacious,  as  the  results  from  the  torrid  zone  were  chiefly  obtained 
from  the  surfaces  of  high  and  eztensiye  table-lands,  while  in  Europe 
they  were  made  on  more  isolated  and  rapidly  ascending  ridges. 

Forbes  gives  numbers  different  from  Arago ;  and  so  does  Kssmtz. 
According  to  Forbes,  there  is  a  greater  decrement  in  equatorial  than  in 
temperate  latitudes.  He  repeats  the  same  remark  at  page  58  of  the 
same  volume,  Eeports  of  the  British  Association  for  1840.  He  also 
quotes  Biot  in  the  Comptes  rendus  in  support  of  the  views  put  forward. 

From  all  th/e  foregoiug  facts  it  may  be  concluded  that  the  variation 
of  temperature  with  height  is  far  from  being  correctly  represented  by 
those  who  assume,  for  every  part  of  the  surface  of  islands  and  conti- 
nents, a  decrease  of  one  degree  Fahrenheit  for  every  300  feet  of  alti- 
tude. So-called  corrections  of  temperature  made  on  this  assumption 
might  be  more  truly  called  systematic  interpolations  of  errors.  But, 
moreover,  even  if  this  arbitrary  reduction  were  correct,  it  is  not 
justifiable ;  for  the  object  of  temperature  maps  is  to  make  manifest  ' 
the  connexion  between  distribution  of  heat  in  the  atmosphere  dose  to 
the  ground  with  other  phenomena,  such  as  moisture  and  wind,  or  with 
the  distribution  of  plants  and  animals.  All  of  these  are  influenced  by 
the  actual  temperatures,  and  not  by  the  so-called  corrected  tempera- 
tures for  height.  A  map  of  the  flora  of  a  mountainous  country  would, 
with  the  system  of  so-called  corrections  for  height  above  the  sea, 
present  the  anomalous  appearance  of  groups  of  Alpine  or  Arctic  plants 
touching  the  same  isothermal  lines  as  plants  of  temperate  regions. 

The  temperature  maps  of  a  continental  country  which,  in  some 
respects,  is  circumstanced  most  nearly  like  the  British  Isles,  namely, 
Scandinavia,  are  instructive  on  this  point.  They  have  been  drawn  bv 
Professor  Mohn  of  Christiania,  and  I  have  before  me  those  whicn 
accompany  the  beautiful  work  of  Dr.  Schiibeler  on  the  ''Flora  and 
Plant  Culture  of  Norway."^  They  are  constructed  without  the  mis- 
leading ''  correction "  in  height,  which,  in  this  case,  would  involve 
the  most  absurd  consequences  as  to  the  distribution  of  plants  in  rela- 
tion to  temperature.  As  in  the  British  Islands,  some  of  the  isothermal 
lines  are  dosed  curves,  and  most  of  the  others  resemble  the  general 
outline  of  the  Scandinavian  peninsula.  Among  British  botanists  the 
correct  correlations  of  temperature  and  plant  distribution  were  long 
since  distinctiy  maintained  at  the  International  Botanical  Congress  in 
London,  when  the  late  Dr.  D.  Moore  and  Mr.  A.  G.  More  exhibited  a 
map  based  on  the  distribution  of  temperature  I  had  laid  down  in  my 
first  memoir  in  the  Atlantis.' 

In  the  Journal  of  the  Scottish  Meteorological  Society,  Mr.  Buchan 
has  collected  an  important  series  of  facts  as  to  the  temperature  of 


^  Norge's  Vaextrige,  let  Bind.    Christiania,  1886. 

s  «  On  the  CHmate,  Flora,  and  Crops  of  Ireland :  Eeport  of  International  Horti- 
cultural Exhibition  and  Botanical  Congress,"  p.  165.    London,  1866. 
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Great  Britain  and  Ireland ;  but  the  maps  conBtnicted  from  these  &ct8 
are  much  less  valuable  owing  to  the  arbitrary  deformation  of  the  facts 
by  the  so-called  correction  for  height.  I  have  grouped  the  tempera- 
ture results  with  others  which  are  published  in  some  of  my  Papers, 
and  these  being  the  true  representations  of  the  actual  state  of  things, 
serve  better  to  construct  the  temperature  map  which  accompanies  this 
Paper. 

Mr.  Buchan  would  have  done  well  if  he  had  profited  by  the  sugges- 
tion of  his  correspondent,  Dr.  von  Wojeike,  who  wrote:  "  I  believe  the 
best  attempt  to  trace  the  isotherms  for  a  great  part  of  the  globe  was 
made  by  Petermann  in  his  Mitheilungen,  vol.  vi.,  because  he  does  give 
the  actual  facts,  and,  what  is  extremely  important,  for  great  continents 
he  does  not  reduce  to  the  sea  leveV^ 

That  the  isothermals  of  the  islands  of  Great  Britain  and  Ireland 
must  conform  to  the  law  I  have  enunciated  is  certain  from  the 
acknowledged  excess  of  temperature  of  the  seas  bathing  their  coasts. 
Mr.  Whitley  has  made  a  series  of  observations  of  the  temperature  of 
the  sea  ofE  Cornwall,  which  prove  that  the  sea  is  from  2^  to  3^  warmer 
off  the  south-west  coast  of  England  than  the  air.  From  Mr.  Buchan's 
Papers  it  seems  that  the  mean  sea  temperature  surrounding  the  north 
and  north-east  coasts  of  Scotland  is  48^,  and  at  the  Orkney,  Shetland, 
and  Western  Isles,  the  temperature  of  the  sea  exceeds  that  of  the  air 
by  3^.  In  my  Keport  on  the  Temperature  of  the  Sea  on  the  Coasts  of 
Great  Britain  and  Ireland,  appended  to  the  Report  of  the  Hoyal  Com- 
mission on  Oyster  Culture,  I  have  given  results  of  observations  which 
show  that  the  sea  temperature  around  the  coast  of  Ireland  is  in  general 
superior  to  that  of  the  air,  and  that  the  same  superiority  holds  good 
for  the  greater  part  of  the  coasts  of  England  and  Scotland.  On  the 
east  coast  of  Ireland,  in  Dublin  Bay,  on  a  day  in  mid-winter,  with  the 
ground  still  slightly  frozen,  I  have  plunged  a  thermometer  into  the 
sea  water,  and  the  mercury  immediately  rose  to  41^,  while  a  ther- 
mometer hanging  freely  in  the  air  stood  at  36°.  At  other  seasons  of 
the  year  the  difference  would  be  less,  and  in  the  months  of  greatest 
sunshine — May,  June,  and  July — the  result  might  be  slightly  reversed, 
as  appears  from  facts  I  have  published  in  the  Report  above  quoted..^ 

The  temperature  map  constructed  from  the  more  extended  obser- 
vations recorded  in  the  foregoing  Tables  shows  that  the  isothermal  lines 
of  Great  Britain  and  Ireland  conform  to  the  law  cited  at  the  com- 
mencement of  this  Paper,  and  the  influence  of  distance  from  the  sea 
is  manifest  in  consulting  the  column  of  distances  and  comparing  them 
with  latitudes  and  temperatures.  As  long  as  the  shores  of  these 
islands  continue  to  be  washed  by  the  heat-bearing  currents  of  the 
Atlantic,  it  may  be  safely  predicted  that  the  distribution  of  tempera* 
ture  will  be  represented  by  isothermal  lines  possessing  the  same  general 
character  as  those  which  have  been  laid  down  by  me  in  this  and 
former  Essays  on  the  subject. 


^  See  Appendix  E  to  ''Keport  od  Oyeter  Culture,**  p.  68.     1870. 
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Station. 

Tempera- 
ture. 

Distance 
IromSea 
in  milea. 

Latitude. 

LoDgitttde. 

Height 

above  Sea 

in  feet. 

Fahrenheit. 

O 

/ 

O 

f 

HeUtoiiy      .    . 

63*-6 

1 

60 

7 

6 

12 

106 

Gulenik,      .    .     . 

63*0 

0 

60 

0 

6 

10 

— 

Tnuoy     .... 

62-1 

7 

60 

17 

6 

3 

43 

Sidmoath,  .    . 

62*1 

0 

60 

41 

3 

13 

— 

Plymouth,  .    .     . 

62*0 

0 

60 

22 

4 

7 

— 

Ventnor  (Wight), , 

61-9 

0 

60 

36 

1 

12 

163 

Penzance,    .    .    . 

61  -8 

0 

60 

7 

6 

33 

— 

Barnstaple, .    .    . 

61  -6 

8 

60 

06 

4 

3 

100 

Falmouth,  .    . 

61  *6 

2 

60 

9 

6 

6 

— 

Beronport, .    . 

61  -4 

0 

60 

17 

4 

6 

36 

Exeter,   .... 

61  -4 

10 

60 

44 

3 

31 

164 

Oahome  (Wight), . 

61  -2 

1 

60 

46 

1 

14 

172 

BoumeiDOuth,  .    . 

61  -2 

0 

61 

44 

1 

66 

100 

Swanaea,     .    .    . 

61  -2 

0 

61 

36 

3 

63 

— 

ToTquaj,     .     . 

61  *1 

0 

60 

27 

3 

32 

160 

liTerpool,   .    .    . 

61  -0 

0 

63 

26 

2 

69 

37 

Hyde  (Wight), . 

60-7 

2 

60 

43 

1 

11 

— 

Easthourne,     .    . 

60-7 

0 

60 

44 

0 

17  E. 

12 

Greenwich, .    . 

60-6 

33 

61 

28 

0 

0 

169 

Worthing,  . 

60*6 

0 

61 

47 

0 

22  W. 

34 

Maidstone,  .    . 

60-6 

16 

61 

6 

0 

32  E. 

230 

Llandudno, .    .     . 

60-6 

0 

62 

20 

3 

60  W. 

100 

Teignmouth,    . 

60-6 

0 

60 

33 

3 

30 

— 

Lewisham,  .    . 

60-6 

34 

60 

27 

0 

IW. 

60 

714 
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Station. 

Mean 

xempera« 
ture. 

Distance 
from  Sea 
in  miles. 

Latitude. 

1 

Longitade. 

Heiffbt 

aboreSea 

in  feet. 

Fahrenheit. 

O 

/ 

o 

t 

Olouoester, .    . 

60»-3 

22 

61 

68 

2 

14  W. 

100 

Clifton,  .    .     . 

60-2 

7 

61 

28 

2 

36 

228 

Bath,      .     .     . 

60-2 

16 

61 

24 

2 

20 

86 

Shotncliff;  .     . 

60-2 

0 

61 

6 

1 

10  £. 

220 

Colcheflter,  .     . 

60*2 

7 

61 

63 

0 

64 

109 

liOyloiiy  . 

60-2 

36 

60 

34 

0 

IW. 

97 

Aldezshot,   .    . 

50*1 

34 

60 

16 

0 

46 

325 

Little  Bridj,    . 

60-0 

— 

60 

41 

— 

367 

Douglaa  (Man), 

60-0 

0 

64 

12 

4 

30 

— 

Woroester,  .    . 

60*0 

60 

62 

13 

2 

12 

ISO 

Wiflbeach,   .     . 

50-0 

8 

62 

41 

0 

9£. 

14 

Ghatham,    .    . 

60*0 

12 

61 

23 

0 

32 

160 

Canterbury, 

50*0 

8 

61 

17 

1 

6 

80 

Hereford,    .     . 

60  0 

32 

62 

14 

2 

28  W. 

260 

Bise, .... 

60*0 

22 

62 

26 

1 

7E. 

110 

Leamington,    .    . 

60-0 

62 

61 

17 

1 

2W. 

196 

Eoyston,     .     .    . 

49-9 

47 

62 

2 

m 

269 

Boston,  .... 

49-9 

7 

62 

69 

0 

2 

20 

Hartwell,    .     .     . 

49-8 

70 

61 

49 

0 

60 

260 

Norwich,     .     .     . 

49*8 

16 

62 

38 

1 

18  £. 

60 

Cheltenham,    .     . 

49-8 

84 

61 

34 

2 

4W. 

— 

Cardington,      .     . 

49  -7 

64 

62 

7 

0 

2 

109 

Hawarden,       .    . 

49  -7 

16 

63 

11 

3 

4 

270 

Oxford,  .... 

49-7 

64 

61 

46 

I 

16 

210 

Great  Malyem,     . 

49*6 

40 

62 

11 

2 

20 

636 

Lampeter,   .     .    . 

49*4 

14 

62 

7 

4 

6 

420 
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Station. 

Mean 
Tempera- 
ture. 

Distance 
from  Sea 
in  miles. 

Latitude. 

Longftsde. 

Height 

above  Sea 

in  feet. 

Fahrenheit. 

O 

/ 

O 

/ 

Bellasaalla  (Man), 

49*-4 

3 

64 

6 

4 

37  W. 

103 

Downside,  .... 

49-3 

16 

51 

23 

— 

607 

Grantham,  .... 

49  '3 

30 

52 

55 

0 

39 

181 

Nottingham,    .     .     . 

49-2 

60 

62 

58 

1 

7 

181 

Derby, 

49  -2 

68 

52 

56 

1 

28 

174 

Holkham,    .... 

49-1 

2 

52 

57 

0 

48  E. 

89 

Great  Berkhamstead, 

49-1 

60 

51 

45 

0 

27 

370 

Leeds, 

49-1 

60 

63 

48 

1 

33  W. 

137 

Bywell, 

49-1 

20 

54 

37 

1 

40 

87 

Manchester,     .     .     . 

48-9 

30 

53 

29 

2 

16 

123 

Wakefield,  .... 

48*9 

69 

53 

41 

1 

29 

116 

Cockermouth,  .     .    . 

48*8 

0 

54 

39 

3 

23 

148 

SiUoth, 

48-6 

1 

54 

52 

3 

23 

28 

Belvoir, 

48-5 

33 

52 

54 

0 

47 

260 

Giryan, 

48-4 

0 

55 

15 

4 

50 

27 

York, 

48-2 

27 

54 

58 

1 

5 

50 

Cardroas,     .... 

48-2 

4 

55 

58 

4 

38 

80 

Ackworth,  .... 

48-1 

52 

53 

39 

1 

20 

— 

Greenock,    .... 

48-1 

2 

55 

57 

4 

46 

64 

Cargan, 

48-0 

1 

55 

0 

3 

37 

85 

Carlisle,       .... 

48-0 

10 

54 

53 

2 

55 

104 

Stoneyhurst,    .     .     . 

48   0 

20 

53 

51 

2 

28 

381 

Otley, 

48*0 

61 

63 

54 

1 

41 

206 

BaUock, 

47  -8 

12 

56 

1 

4 

35 

94 

Auchendrain,   .     .     . 

47-8 

— 

55 

27 

4 

37 

97 

Caimdrew,  .... 

47-7 

5 

56 

16 

4 

56 

25 

ri6 
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STATIim. 

1 

Mean 
Tempera- 
ture. 

111 

Latitude. 

— 

Heigkt 

above  Sea 

in  feci. 

New  Malton,   .    .    . 

Fahrenheit. 
47'-6 

18 

0 
64 

9 

8 

c 
0 

47  W. 

_„ 

Eaaedale,     .    . 

47-7 

0 

66 

18 

6 

39 

26 

DomfrieSy   .    . 

47-6 

8 

66 

3 

3 

36 

183 

Inreredc,     .    . 

47  -6 

— 

65 

56 

3 

8 

90 

Durham,     .    . 

47-6 

12 

64 

46 

1 

35 

364 

Dalkeith,     .    . 

47-6 

3 

66 

54 

3 

4 

190 

Paisley,  .    .    . 

47-6 

20 

65 

50 

4 

27 

88 

MiUnergraden, 

47-6 

66 

42 

2 

12 

100 

OalltonMoBs,  . 

47-6 

— 

66 

8 

6 

30 

65 

Gainsborough, . 

47-4 

34 

63 

24 

0 

47 

— 

Eallabua,    .    . 

47-4 

0 

66 

0 

6 

20 

71 

East  Linton,    . 

47-4 

— 

66 

69 

2 

39 

90 

Ejemouth,  .    . 

47  -4 

0 

56 

62 

2 

5 

16 

Keswick,     .    , 

47-3 

18 

64 

33 

3 

9 

240 

Oban,     .     . 

47-3 

1 

66 

25 

6 

30 

48 

Forres,   .    . 

47-3 

4 

67 

37 

3 

36 

63 

Pittenween, 

47-3 

0 

66 

13 

2 

44 

75 

Barry,    .    . 

47-2 

2 

66 

31 

2 

46 

38    I 

Smenton,     . 

47-2 

4 

66 

0 

2 

40 

100 

Perth,     . 

47-2 

20 

66 

23 

8 

26 

66 

Glasgow, 

47-1 

26 

65 

63 

4 

18 

180 

Kirkpatrick, 

47-1 

— 

65 

68 

3 

27 

860 

Edinburgh, . 

47-1 

2 

56 

66 

3 

10 

370 

Montrose,    . 

47-1 

1 

66 

43 

2 

26 

14 

1 

Drumlauwig, 

47-1 

25 

55 

17 

3 

48 

192 

Kendal, 

47-0 

13 

64 

17 

2 

46 

130 
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Statioh. 

• 

Mean 
Tempera- 
ture. 

Distance 
from  Sea 
in  miles. 

Latitude. 

Longitude. 

Height 

ad>oveSea 

in  feet. 

AmottHill,     .     .    . 

Fahrenheit. 
iV'O 

O 
36 

/ 
0 

O 
3 

/ 
43  W. 

135 

Trinity  Gaak,  .     .     . 

47    0 

— 

66 

20 

3 

42 

133 

Ayerdour,    .... 

47-0 

— 

56 

3 

3 

18 

60 

Arbroath,     .... 

47-0 

0 

56 

34 

2 

85 

71 

High  Ho  AJnwick,    . 

47   0 

10 

55 

25 

1 

43 

360 

Stirling,       .... 

46*9 

30 

56 

6 

3 

56 

233 

Wick, 

46-9 

I 

58 

29 

3 

9 

— 

Elgin, 

46  -9 

6 

57 

38 

3 

19 

50 

Culloden,     .... 

46-9 

4 

57 

30 

4 

7 

104 

Dundee, 

46*9 

2 

56 

29 

2 

57 

164 

Otter  House,    .     .    . 

46-8 

— 

56 

0 

5 

20 

130 

Balfour, 

46-8 

— 

56 

11 

3 

5 

130 

GalaAhiek,  .... 

46-8 

32 

55 

37 

2 

50 

390 

Blogarie,      .... 

46-7 

— 

— 

— 

— 

Aberdeen,    .... 

46-7 

0 

54 

59 

4 

8 

800 

Nookton,     .... 

46-6 

— 

56 

11 

3 

3 

80 

Dallar, 

46-5 

12 

56 

10 

3 

39 

174 

Baillieston, .... 

46-5 

— 

55 

52 

4 

6 

242 

Tester, 

46-6 

— 

55 

54 

2 

44 

420 

Dunrobin,  .... 

46-5 

0 

57 

58 

3 

59 

0 

Portree  (Skye),     .     . 

46-6 

1 

67 

25 

6 

11 

60 

Thurston,    .... 

46*4 

— 

55 

67 

2 

28 

327 

Scourie,       .... 

46*4 

0 

58 

22 

6 

8 

26 

Makerstown,    .     .    . 

46   1 

26 

65 

35 

2 

31 

211 

Olencaim,  .... 

46-1 

— 

- 

— 

— 

Stranver,     .... 

46   1 

— 

56 

21 

4 

20 

470 
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Station. 


Mean 

Tempera  • 

tore. 


.9  IE 


Latitude. 


Longitude. 


Heiglit   ' 
above  Sea! 
infeet. 


Kettins,  •    .    . 
Stornaway  (Lewia 
Stobocastle, 
EirkwaU  (Orkney) 
MntHUl,    . 
Sandwick  (Orkney) 
Sunny  side,  • 
Thirlstane,  • 
Bressay  (Shetland) 
Deanstonei  .    . 
Marclimont, 
Fettercaim, 
TheQlen,   •    . 
Bowhill,      .    . 
Corrymony, 

Douglas  Castle, 

Ballater,      •     . 

Allenheadsi .     . 

New  Filsligo, 

Castle  News,    . 

Bogside, . 

Braemar, 

North  Eak  (Beseryoir), 

Wanlock  Head,    •    . 


•         ■ 


Fahrenheit. 
46'1 

46  0 

46  -9 

46*9 

46-7 

45*8 

46*8 

46-6 

46  -4 

46-7 

46-4 

46  '2 

46  -2 

46-2 

47-9 

44  -8 

44  -6 

47-3 

44  -3 

44*1 

43  -7 

43  '6 

43-3 

42-2 


22 
0 


9 


24 
30 
30 
46 
6 
34 

45 
16 
33 


o  / 

66  32 

68  12 

66  37 

68  58 
66  20 

69  2 
66  45 

65  43 
60  10 

66  13 
55  44 

66  63 
65  35 
65  32 
57  20 
65  35 

67  4 

54  49 
67  35 
67  12 
67  18 
67  0 
65  48 

55  24 


o  f 
3  16  W. 

6  21 

3  20 

2  58 

3  60 

3  18 
2  29 
2  47 

1  10 

4  4 

2  26 

2  34 

3  9 

2  66 

4  30 

3  62 
3  3 
2  15 

2  9 

3  0 

2  46 

3  24 
3  21 
8  48 


228 
70 
606 
10 
245 
94 
200 
653 
25 
130 
600 
247 
765 
597 
650 
783 
666 
1360 
501 
68 
894 
1114 
1150 
1334 
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IRELAND. 


Station. 


Cahirciveen,     . 
Castletownfiend, 
Queenstown,    . 
Cork,      .     .    . 
Valentia,     .     .     . 
Westport,  orlnisgort 
Dunmore,    . 
Limerick,    . 
Scattery, 
Eilljbegs,   . 
Batterant,  . 
Courtown,  . 
Monkstown  (Dublin), 
Killoagh,    .     .     . 
Dublin,  .... 
Donaghadee,    .     . 
Derry,    .... 
Portrusb,     .     .     . 
Buncrana,    .     .     . 
Belfast,  .... 
Armagb,      .     .     . 
Milltown,  Down,  . 
EnniskiUen,     .     . 
Atblone, 
A  thy,      . 
Curragh, 
Antrim,  . 
Markree, 
Portarlington 


Mean 

Tempera' 

tare. 


Fahrenheit. 
62*0 


61 
61 
61 
61 
61 
61 
60 
60 
60 
60 
60 
60 
49 
49 
49 
48 
48 
48 
48 
48 
48 
48 
48 
48 
47 
47 
47 
47 


8 
6 
2 
1 
4 
3 
8 
8 
3 
2 
0 
0 
9 
7 
3 
9 
8 
7 
6 
3 
4 
4 
4 
1 
8 
8 
8 
0 


2 

2 

4 

12 

1 

0 

0 

40 

10 

0 

30 

0 

1 

0 

4 

0 

14 

8 

4 

10 

30 

17 

30 

72 

36 

30 

20 

18 

46 


Latitude. 


O  / 

61  66 

61  33 

61  60 

61  64 

61  64 

63  60 

62  8 
62  40 
62  36 

64  34 
62  13 

62  39 

63  19 

64  13 

63  21 

64  38 
66  0 
66  13 
66  8 
64  37 
64  21 
64  23 
64  20 
63  24 
63  0 

63  9 

64  43 
64  14 
63  9 


Longitude. 


Height 

above  Sea 

in  feet. 


O  / 

10  13  W. 

9  9 

8  19 

8  29 
10  26 

9  37 
6  69 

8  38 

9  30 
8  27 
8  41 
6  13 
6  11 
6  40 
6  16 


6 
7 


33 
20 


6  41 

7  27 
6  67 
6  39 

6  16 

7  34 

7  63 
6  68 
6  48 

6  8 

8  28 

7  12 


62 
18 

28 

17 


34 

23 
19 
16 

29 
48 


200 


132 
230 
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The  sign  §  indicates  the  Members  who  have  contributed  papers  to  the  Transac- 
tions of  the  Academy. 
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D.D.,    D.C.L.,    Lord    Archbishop  of   Armagh, 

Primate  of  all  Ireland.    The  Palace,  Armagh. 
*Blake,  John  A.,  M.P.     2,  SaviUe-row,  London,  W. 
Bourke,  Very  Eev.  (Canon)  Ulick  J.,  P.P.     CZarc- 

morris. 
tBoyd,  Michael  A.,  F.RC.S.I.,  L.KQ.C.P.I.    90, 

Upper  Georges-street  J  Kingstown,  Co,  Dublin. 
*Brady,  Cheyne. 
•Brady,  Daniel  Fredk.,  F.E.C.S.I.,  M.B.C.S.R,  J.P. 

La  Choza,  Eathgar-road,  Co,  Dublin. 
fBrooke,  Thomas,  D.L.     The  Castle,  Lough  Eske,  Co. 

Donegal. 
tBrowne,  John.   Draper^ield,  Cooistown,  Co,  l)frone. 


Ziet  of  Members. 


Date  of  Election. 


851.  Jan.  13 
874.  Feb.    9 

854.  April  10 

855.  Jan.  8 
876.  May    8 

862.  Aprill4 

873.  May  12 

888.  Feb.  12 
876.  Jan.  10 
883.  Jane  11 
866.  May  14 


878.  May  13 
842.  June  IS 
864.  Jan.  11 

876.  April  10 

841.  Jan.  11 
867.  May  18 


885.  Nov.  30 
882.  Feb.  13 


1882.  June  26 


•Browne,    Eobert   Clayton,   M.A.,  D.L.     Bratvne^s 

Hillf  Carlow. 
tBurden,  Henry,  M.A.,  M.D.,  M.E.C.S.E.    8,  Alfred- 

street,  Belfast. 
Burke,   Sir    John  Bernard  (Ulster),  LL.D.,  C.B. 
Tullamaine  ViUa,  Upper  Leeson-street,  Dvhlin, 
♦Butcher,  Richard  G.,  M.D.,  F.R.C.8.L,  M.R.C.S.E. 

19,  Lcnjoer  FitewiUiam-streety  Dvhlin. 
Byrne,  William  H.,  C.K,  Sunbury  Gardens,  Palmers- 
ton-park,  Upper  Eathmines,  Co.  Dublin. 

Campbell,  John,   M.D.,  Professor  of   Chemistiy, 

CathoKc   University.      161,  Eathgar-road,   Co. 

Dvhlin. 
fCarlingford,  Eight  Hon.  Chichester,  Baron,  K.P.,  Lord 

Lieutenant  of  Essex.      Red  House,  Ardee;  7, 

Carlton  Gardens,  London,  S.  W. 
♦Carson,  Rev.  Joseph,  D.D.,  S.F.T.C.D.,  FJB.G.S.L 

18,  FitztmUiam-place,  DMin. 
fCarton,   Richard  Paul,  Q.C.     35,  Rutland'Square, 

West,  Dublin. 
tCartwright,  Henry  Edward,  LL.B.,  J.P,    Manor 

House,  MagherafeU. 
§Casey,  John,  LL.D.,  F.R.S.,  Professor  of  Higher 

Mathematics  and  Mathematical  Physics,  Catholic 

University,  a  Vice-President  of  the  Academy. 

86,  South  Circular-road,  Dublin. 
♦Cathcart,  George  L.,  M.A-,  F.T.C.D.     106,  Lower 

Baggot-atreet,  Dublin. 
♦Chapman,  Sir  Benjamin  J.,  Bart,  Lieutenant  of 

WestmeatL     KiUua  Castle,  Clonmdlon. 
Charlemont,  Right  Hon.  James  Molyneux,  Earl  of, 

KP.,  Lieutenant  of  the  County  Tyrone,    Box- 

borough  Castle,  Moy,  Co.  Tyrone. 
♦Clarke,    Rev.    Francis    E.,   M.A.,   M.D.,    LLD., 

L.K.Q.C.P.L,  M.R.C.S.E.     The  Bectory,  Boyle, 

Co.  Boscommon. 
♦f  Clermont,  Right  Hon.  Thomas,  Baron,  D.L.,  Ratfens* 

dale  Park,  Newry. 
♦Close,  Rev.  Maxwell  H.,  M.A.,  F.R.G.S.L,  F.G.S., 

Treasurer  of  the  Academy.    40,  Lower  Baggot- 

street,  Dvhlin. 
*Cole,  Owen  Blayney,  D.L. 

♦fCollins,  Charles  MacCarthy.     Union  Bank  of  Aus- 
tralia, Melbourne. 
♦fCollum,  Rev.  Hugh  Robert^  F.S.S.  Ldgh  Vicarage, 

Tonhridge,  Kent. 

B 
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Eoyal  Iruk  Academy , 


Date  of  BtoetloB. 


1882.  Feb.  13 
1866.  AprQ  9 

1856.  Apia  14 

187&  Jane  24 
1864.  May    9 

1876.  Apr.  10 

1882.  Feb.  18 

1684.  May  12 

1857.  Aug.  24 
1866.  Jane  11 
1870.  Apr.  11 


1876.  Nov.  IS 
1853.Apiilll 

1855.  May  14 


1846.  AprillS 

1876.  Jan.  10 
1876.  Jan.  10 

1884.  Feb.  11 

1860.  Jan.    9 

1876.  Feb.  14 

1876.  Jan.  10 
1851.  Jan.  13 

1879.  June  9 

1876.  June  26 


Comerfoidy  Bev.  Micbaely  P.P.    Monaderewm^  Co, 
KUdare. 
fCooper,  lieut.  Col.  Edward  H.,  lieutenant  of  Co. 
Sligo.    Marhree  CasUe,  CoUaoney. 
Coplimdy  Cbarles.  Eoyal  Banky  Foster-place,  DuNm; 

7f  Lonffford'terrace,  Monkstown,  Co.  Dublin^ 
Corbet^  William  J.,  M.P.  S/pringfarm,  Ddgany. 
tCotton,    Charles    PhiUp,  B.A.,  C.K,   F.RG.&L, 
Ryeerofty  Bray. 
Coz,  MichaelFranciB,M.A.,L.RC.aL  ^l.StephefCs- 

green.  South,  DubUn, 
*Coz,   William   Sidney,   C.K       66,    Gearge-Oreetj 

Limerick, 
tCranny,  John  Joseph,    A.B.,    M.D.,    F.RC.S.L 

17  Merriar^-equare,  North,  DMin. 
*§Crofton,  Denis,  B.A.,  8,  MownJ^oy-^gwat,  North, 
Dublin. 
Cruise,  Francis  R,  MJ).,  F.KQ.GJ".!,  M.RC.S.R 

93,  Jferrion-iquare,  West,  DMin. 
Cruise,  Bichard  Joseph,  F.RG.S.L,  Greologieal  Sur- 
vey of  Ireland.   MiUbum^  Buncrana,  Co,  Donegal; 
14,  Hume-€ireet,  Dublin, 

*tDalway, Marriott  R,D.L.  BOla  Hm^CarrickferguM. 

^Davies,  Francis  Bobert,  K.  J  J.  HawAom,  Carysfort- 

avenue^  Blackrock,  Co.  DubUn, 

♦§Davy,  Edmund  W.,  M.A.,  M.D.,  Pro£  of  Med. 

Jurisprudence,  Boyal  College  of  Surgeons,  Ireland. 

1,  Fortfield  Terrace,  TempUogue,  Co,  DMm, 

^lyArcy,  Matthew  P.,  M.A.,  D.L.  40,  Merrionrigwart^ 

Eatt^DubUn, 
Day,  Bobert,  Jun.,  F.S.A.  Sidney-plaee,  Cork 
Deane,    Thomas   Newenham,   RH.A.,   F.RLAL 

3,  Upper  Merrion-^treet,  DiMin, 
•Delany,  Very  Bev.  William,  S.J.,  President^  TTni- 
veisity  College.    Stephen^s-green,  South,  DuhHn, 
*Dickson,  Bev.  Besgamin,  D.D.     3|  KUdare^ce, 

Dublin, 
Dillon,     William.      Sedalia,     Douglas    Cotrnty^ 
Colorado,    U.S. A, 
*§Doberck, William, PLD.  The  Ohervatory.Eong Kong. 
♦Dobbin,  Bev.  Orlando  T.,  B.D.,  LL.D.   St  Oeorff^t- 

terrace,  Oraveeend,  Kent. 
♦Doherty,  William  J.,  C.E.,  J.P.    Chntiark  House, 

Drumcondra,  Co.  Dublin, 
§Draper,  Harry  K,  J.P.,  F.C.S.  EHerei,  TempU'road, 
Upper  Bathmines,  Co.  Dublin, 


List  of  Members, 
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Dmte  of  Eleeltoo. 

1843.  Jan.    9 
1861.  Feb.  11 


1867.  Feb.  11 
1841.  Apiil  12 

1846.  Jan.  12 


867.  April  8 
834.  Mar.  15 


842.  Jan.  10 
878.  Feb.  11 
870.  May  23 

875.  Jan.  11 
881.  Jan.  10 

860.  Jan.     9 

874.  Feb.    9 

876.  Feb.  14 

888.  Nov.  12 
883.  I^OY.  12 

866.  May  14 

865.  April  10 
881.  June  13 
847.  May  10 

873.  April  14 

875.  June  14 


1859.  Jan.  10 


*Draiy,  William  Vallancey,  M.D.  BoumenunUh. 
Duncan,  James Foulifl,M.D,,F.KQ.C.P.I.  B^  Upper 
Merrian^slreet,  Dublin, 

ElliB,  GeoTge,  M.B.,  F.R.C.S.L    91,  Lower  Lststmr 

street,  Dublin, 
*£mly,  Eight  Hon.  William,  Baron,  Lieutenant  of  the 

County  Limerick.     Tervoe,  Limerick;  Athenaeum 

Club,  London,  S.W, 
♦EnniskiUen,  Right.  Hon.  William  Willoughby,  Earl 

of,  LL.D.,  D.C.L.,  D.L.,  F.R8.,  F.RG.S.L, 

one  of  the  Trustees  of  the  Hunterian  Museum, 

R  C.  S. ,  London.    Florence  Courts  Go.  Fermanagh; 

65,  Faton^>lace,  London^  S,  TT. 

*Farrell,  Thomas  A.,  M.  A.    37  Merrion-equare,  East, 

*§FergU8on,  Sir  Samuel,  LL.D.  Q)ub.  and  EdinA  Q.C., 

Il'esident  of  the  Academy.  20,  NorthOreat  worge^a- 

street,  Dublin, 

*Ferrier,  Alexander.    Knochnaroon  Lodge,  Chapelisod, 

Co,  Dublin, 
Fitzgerald,    George    F.,  M.A-,    F.T.C.D.,    F.RS. 
40,   Trinity  College,  Dublin, 
fFitzGibbon,  Abraham,  M.I. C.£.  London.    Moorside^ 

Buthey  Heath,  Watford,  Herts, 
Fitzpatrick,  William  John,  LL.D.,  F.S.A.,  J.P. 

49,  Fitssmlliamsquare,  West,  Dublin, 
Fletcher,   Joseph,    F.C.SS.,  London   and  Berlin. 

Sandymount  Castle,  Co,  Dublin, 
Foley,  William,  MD. ,  M.R.C.  S.K    Eilrush. 
fFoster,  Bey.  Nicholas.     Ballymacelligott  Rectory, 

Tralee. 
Fottrell,  George.     8,  fforth  Great  Oeorg^s-street^ 

Dublin. 
*Frazer,  Oeorge  A,,  Captain  R,N. 
Frazer,  Robert  Watson,   LL.B.,  Assoc  RC.ScI. 

Madras, 
Frazer,  William,  F.RC.aL,  F.RG.S.L    20,  Har- 
court -street,  Dublin, 
fFreeland,  John,  M.D.    Antigua,  West  Indies, 
t Freeman,  D. J.,  M.RL A.L  34,  Dawson-street,  Dublin, 
*Freke,  Henry,  M.D.    (Dub.),   F.K.Q.C.P.L      68, 

Lower  Mount'Street,  Dublin, 
fFrost,  James,  J.P.     Ballymorris,  Crailoe,  Co,  Clare. 
Furlong,  Nicholas,  M.D.    Lymington,  Enniscortky. 

Gages,  Alphonse,  Obey.  L.H.,  F.R.G.S.L     Royal 
CoUege  (^Science,  Dublin, 
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Boyal  Irish  Academy, 


Date  of  SleoUon. 

1845!April   4 


1878.  May  13 
1880.  June  28 
1868.  Feb.    9 


1855.  April  9 

1876.  May   8 
1876.  April  12 

1886.  May  25 

1848.  Jane  12 
1876.AprillO 

1868.  AprillS 

1887.  April  24 

1874.  Feb.    9 
1867.  April  8 

1872.  April  8 

1882.  Dec.  11 


1857.  Jane  8 
1873.  Dec.    8 


1884.  Jan.   14 

1876.  Jan.  11 
1879.  Dec.    8 


♦Galbraith,  Rev.  Joseph  Allen,  M.A^  S.P.T.C.D., 

F.RG.SX  8,THn»tyColl^;i6,LaMd(>ume'road, 

DubUn. 
Galloway,  Bobert,  F.C.S.     47,  Leeson-park^  DuhUn. 
Gannon,  John  Patrick.  Stephen' s-green  dub,  Duhlm, 
♦Garstin,  John  Ribton,  M.A,  LL.B.,  F.S.A.,  F.R 

Hiat.  Soc.,  Hon.  F.R.LAI.,  D.L.    Brcufomtawn, 

CiudebeUingham,  Co,  Louth;  OreenrhiUj  KUUney, 

Co.  Dublin. 
♦GHberi;,    John    Thomas,    F.S.A.,   Hon.   RH.A, 

librarian  of  the  Academy.  ViUa  Nova^  Blackroek^ 

Co.  Dublin. 
Gillespie,  William.    Bacejield  House^  Einffstoum,  Co. 

Dublin, 
*Goie,  J.  R,  C.R,  AI.C.R,  F.RAa,  F.RG.8.L, 

BekfUf  BaUisodare,  Co.  Sligo. 
*Gk>agh,  Right  Hon.    George  S.,  Yiscoont,  M.A., 

D.L.,  F.L.S.,  F.G.S.  St.  Helen's,  BootmUnmi^  Co. 

Dublin. 
*Graham,  Andrew,  M.A.    OheervoUiry,  Cambridge^ 
Grainger,  Rev.  John  (Canon),  D.D.    Brough^ane, 

Co.  Antrim. 
fGranard,  Right  Hon.  George  Arthor  HasiingSy  Eari 

0^  K.P.     CcMe  Forbes,  Co.  Longford. 
*§Grave8,   Right  Rev.  Charles,  D.D.,  F.RS.,  Lord 

Bishop  of  limerick.     The  Palace,  Hemy-ttreet, 

Limerick. 
Gray,  William.    8,  Mount- Charles,  Belfast. 
Green,  James  Sollivan,  Q.C.    83,  Lower  Leeson-shre^ 

DubKn, 
tGreene,  John  Ball,  C.R,  C.R,  F.RG.ai.,  Com- 
missioner of  Valuation.     6,  Ely -place,  DuUin. 
tGreer,  Thomas,  M.P.,  J.P.,  F.RG.S.L    Sea  Park, 

Carrickfergus ;  Grove  House,  Regent s-park,  Lon- 
don, N.W. 
*Qnott,  Daniel  G.,  M.  A    9,  Henrietta-^reet,  Dublin. 
^Guinness,  Edward  Cecil,  M.A.,  D.L.    80,  Stephen's- 

green.  South,  Dublin. 


Haddon,  Alfred  Cort,  M.A,  F.ZJ3.,  Professor  of 
Zoology  in  the  Royal  College  of  Scienaefor  Ireland. 
4,  WHlow'bank,  Kingstown. 

Hamilton,  Edward,  M.D.,  F.RC.S.L  120,  S^ephaes- 
green.  West,  Dublin. 

Hamilton,  Edwin,  M.  A    40,  Tark-street,  Dublin. 


Liat  of  Memhera. 


11 


0tte  of  Blaotion. 


1847.  Jan.  11 
1837.  Feb.  IS 


1861.  May  18 
1845.  Feb.  24 


1852.  April  12 
1870.  Aprilll 
1840.  June  8 
1851.  Jan.  IS 


1865.  Feb.  IS 
1873.  Jan.  IS 
1875.  Jan.  11 
1867.  Feb.  11 

1881.  May  9 

1882.  June  26 
1824.  Feb.  28 
1875.  June  14 


1866.  June  11 


1847.  Jan.  11 


Hancock,  William  Neilson,  Q.C.,  LLD.     43,  Upper 

Grordiner^streety  DuMin. 
*§Hart,  Andrew  Searle,  LL.D.,  Vice-PW)vost  of  Trinity 

College,    Dublin.     14,    Lower    Pembroke'Street, 

Dublin, 
Hatcbell,John,M.A,J.P.  Finifidd HousBfTemiuTtf 

County  Dublin. 
*§Haugbton,  Bey.  Samuel,  M.A.,  M.D.,  D.C.L.  (Oxon.^ 

LLD.    (Cantab,  and  Edin),     F.RS.,     F.G.S., 

F.RG.S.!.,  F.KQ.C.P.L,  Honorary  F.RC.S.L, 

S.F.T.C.D.,     31,  Upper  Baggot-street,  Dublin. 
*Head,  Henry  H.,  M.D.,  F.KQ.C.P.L,  F.RC.8.L, 

F.RG.S.L     7,  MtzunUiamr-square,  East,  DubUn. 
fHeily,    Jobn  Tickers,  M.D.      Lisaduran  Cottage, 

Buahuforthy  Melbourne,  Victoria, 
*Hemanfl,  George  Willoughby,  C.E.,  F.G.S.    1,  West- 

minster  Chambers,  Victoria-Street,  London^  S,  IT. 
*§Hemie88y,    Henry,    F.RS.,    Professor  of  AppKed 

Mathematics  and  Mechanics  in  the  Boyal  College 

of  Science  for  Ireland,  Stephen's-gieen,  DubliJi. 

Broohvale  House,  Donnybrook,  Co,  Dublin. 
*Hennes8y,  William  MaunselL     71,  FembroJce-road, 

Dublin. 
Hickicy  James  Francis,  Lieut.-CoL,  J.P.    SUvoir, 

Boecrea,  Co.  Tipperary. 
♦Hill,  Arthur,  B.E.,  A.RLB.A.    22,  Owrges^reet, 

Cork. 
tHill,  John,  C.E.,  F.RG.S.I.     CourUy  Surveyor's 

Office,  Ennis, 
tHillis,  John  David,  MJD.,  F.RC.S.L    Demerara, 

West  Indies. 
Houston,  Fred.  H.,  F.RG.S.L     6,  Carlish-terrace, 

Belfast. 
♦Hudson,  Heniy,   M.D.,  F.KQ.C.P.L     Olenville, 

Eermoy. 
fHume,  Eey.  Abraham,  (Canon),  D.C.L.,  LL^D.  (Hon.) ; 

F.S.A. ;  F.RS.N.A.  (Copenhagen) ;  Corr.  F.S.A. 

Scot.;  Hon.  F.S.A.  Newcastle;  Member  of  the 

Philological  and  £ng.  Dialect  Societies ;  Ex-Pre- 
sident Historic  Soc.  of  Lancashire  and  Cheshire. 

All  So\M  Vicarage,  Liverpool. 
Hutton,  Thomas  Maxwell,  J.P.     118,  SummerhiUf 

Dublin, 

♦Ligram,  John  Kells,  LL.D.,  F.T.C.D.,  Librarian 
of  Trinity  College,  Dublin,  a  Vice-President  of 
the  Academy.    2,  Wellingtonrroad,  Dublin, 
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Bayai  Irish  Academy^ 


Dftte  of  Slaetlan. 

1879rApiill4 


1841.  Aprill2 


1842.  June  18 

1867.  April  8 
1881.  May    9 

1868.  Jan.  12 


1878.  May  13 
1881.  Nov.  80 


1873.   Dec.   8 
1665.  April  10 

1870.  Jone  13 
1864  Kov.  14 


1876.  May  8 
1870.  May  23 

1846.  Aprill3 
1874.  May  11 
1876.  Feb.  14 

1876.  June  14 

1866.  April  9 

1868.  Jan.  IS 


1863.  April  13 


flngiam,  Thomas  Dunbar,  LL.D.     IS,  WeUinffUm- 
roadf  Dvblin, 


*§Jellett,    Eev.    John    Hewitt,    D.D.,    F.R.G.&L 
ProYOfit  of  Trinity  College,  Dublin,  Royal  Medalist 
R.S.,  1881.      Provost's  House,  Trinity  CoU^fi, 
Dttblif^ 
*  Jennings,  Francis  M.,  F.G.S.     Brown'Stred^  CorL 

Jephson,  Robert  H.     80,  Lansdoume-road^  IhtbUn. 

Jeremy,  Rey.  Daniel  Davis,  M.  A.    4,  Appian  Way, 
DubUfL 

Joyce,  Patrick  Weston,  LLD.    Lyre  na  Orena^ 
Leinster-road,  BathnUnes^  Co*  DubUn, 


*Eane,  John  F.    Leeson^parh  House^  DuhHru 
*§Kane,   Sir   Robert,  M.D.,   LL.D.,  F.KQ.C.P.L, 

F.R.S.,  F.RG.S.L,  F.C.S.,  Royal  Medalist  RS., 

1841.     Fortlands,  KiUiney,  Co.  DvMtn. 
*Eane,  Robert  Romney,  M.A.    Dungvoen,  AHedmry- 

road,  Dublin, 
Kane,    William  Francis  De  Yismes,   M.A.,  J.  P. 

Sloperton  Lodge,  Kingstown;  Drumrtaskt  Hom^ 

Monaghan. 
*Keane,   John  P.,  C.K,  Engineer,  Public  Wc^s 

Department,  Bengal     Calcutta, 
*Keenan,  Sir  Patrick  J.,  C.R,  KCM-Q.,  Resident 

Commissioner,    Board    of   National    Education, 

Ireland.     Lelville^  Glasnevin,  Co,  LublitL 
KeUy,  James  Edward,  M,D. 
*Kelly,    John,    L.M.   (Dub.).      University  CoUege 

Hospital,  Calcutta, 
'Kennedy,  James  Birch,  J.P.     Cara,by  KiUamey, 
fKidd,  Abraham,  M.D.     Codeen,  Ballymena. 
*tKildare,  Most  Hon.  Grerald,  Marquess  ofl    CarUm, 

Jfaynooth. 
tKilgamjQ^  Malachy  J.,  F.RC.S.I.    30,  Sareourt- 

street,  Biiblin, 
*Kinahan,  Edward  Hudson,  J.P.    11,  Aferrumrsguare, 

North,  Dublin, 
TCinahan,    Geoige    Henry,    F.R.G.S.L,  Geolo^cal 

Survey  of  Ireland.     Ea$neUon,  County  Danigal; 

14,  Hume-street,  Dublin, 
Kinahan,  Thomas  W.,  M.A     24,   Waterloo-road, 

Dubliiu 


Liu  of  Member$. 


19 


Dttteof  Eleetton. 


845.  June   8 

883.  April  9 

888.  Feb.  12 

883.  Dec.  10 
887.  Feb.  18 

864.  April  11 

875.  May  10 
864.  Jan.  11 

857.  May  11 

857.  April  18 

845.  Feb.  10 

846.  May  11 
844.  April  8 


869.  April  12 
853.  April  11 

870.  June  13 


868.  April  27 
876.  Jan.  10 


846.  Jan.   12 
875.  April  12 

83a  Feb.  12 


883.  Feb.  12 
878.  Feb.  11 


«Ejng;  Charles  Cioker,  M.D.,  F.B.C.S.I,  Medicsd 

Commissioner,  Local  Goyemment   Board.     34, 

Upper  FitsBunlUam^gtreety  DuJblin. 
King,  Henry,  M.A.  M.B.|  Deputy  Surgeon-GeneraL 

DoJOcey. 
Enott,  John  Freeman,  F.R.C.S.I.     34,  Tork-atreei, 

DMin, 
Snowies,  W.  J.    Flixt<m-piace^  Bdllymena, 
*§Knox,  George  J.    2,  CoUahtU-dreeif  Eaton-square, 

London,  8.W. 

♦Lalor,  John  J.,  F.E.G.S.I.    City  Hall,  Cork-hiU, 

DvJMn. 
f  Lane,  Alexander,  M.D.    Aghadowey,  Ballymoney. 
LaTouche^  J.  J.  Digges,  M.A.  1,  My-plaoe,  Upper, 

DtMin* 
*Lawson,  Bight  Hon.  James  A,  LLD.,  Judge  of  the 

Qneen's  Bench  Division  of  the  High  Court  of 

Justice.    27,  Upper  FttzwiUiam'Street,  DvMin. 
*Leach,  Lieut-Colonel  George  A.,  R.£.  3,  SU  Jameit^ 

eguare,  London,  S.W. 
*LeFanu,  William  R,  C.E.    SummerhiU,  Enniekerry^ 

Co,  Wickhw. 
*L^oy,  Oeorge. 
*1[Jjemater,  His   Grace  Charles  William,  Duke    of. 

President  of  the  Boyal  Dublin  Society.    Carton, 

Maynooih, 
*Lenihan,  Maurice,  J.  P.    Limerick, 
Lentaigne,  Sir  John,  C.B..  M.B.,  J.P.,  FJI.G.S.L 

1,  Great  Denmark-street,  Dublin. 
Leonard,    Hugh,   F.G.S.,    F.E.G.S.L,    Geological 

Survey  of  LreJand.    St,  Davids,  Malahide-road, 

Dublin, 
*Little,   James,   M.D.,  L.E.C.S.L,    F.K.Q.C.P.L 

14,  Stephen^  s-green.  North,  Dublin. 
Lloyd,  Joseph  Heniy,  M.  A,LL.D.,Ph.  D.,  F.E.S.L., 

F.S.A.,  M.  PhiL  Soc.    7,  Lower  Oardiner-street, 

Dublin. 
*  Lloyd,  William  T,,  M.D. 
Lombard,  James  F.,  J.P.    SoutJhhill,  Batkmines,  Co. 

Dublin. 
^Longfield,  Eight  Hon.  Mountifort,  LL.D.  (late  Judge 

in  the  Landed  Estates'  Court).     47,  FitgwUHam' 

quare.  West,  Dublin. 
Longfield,  Thomas  H.     19,  Harcourt-street,  Dublin. 
*Lowry,     Eobert    William,     B.A.    (Oxon.)    D.L, 

Fofneroy  House,  Dungannon  Co,  Tyrone. 
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Royal  Irish  Academy, 


Dfttoof  FhHftiofli 


1868.  Jan.  18 
1851.  May  12 


1878.  April  14 


1871.  Feb.  18 
1884  May  12 

1881.  June  27 

1874.  Feb.    9 

1873.  Jan.  13 

1864.  April  11 

1846.  Feb.  24 
1827.  Mar.  16 

1857.  Feb.    9 

1882.  Feb.  13 
1856.  June  9 
1876.AprillO 
1881.  Feb.  14 


1871.  April  10 


1874.  ApriI13 
1884.  Jan.  14 
1846.  Feb.  23 
1882.  April  10 


Lyne,   Roberii   Edwin.       Eoyal  Dublin   SoGtdy, 

KUdare-Hreet^  Dvhlin. 
♦Lyons,  Robert  D.,  M.B.,  F.K.Q.C.P.L,  D.L.,  M.P., 
Pio£   of  Medidne,   Catholic  Uniyeiaity.      88, 
Merrion-square,  W^  DuJbUn, 


§MacalisteT,  Alexander,  M.A.  (Gantab.X  M.D.  (Dub.), 

F.RS.,  Fellow  of  St.  John's  CoU^,  and  Profes- 

8or  of  Anatomy  in  the  University  of  Cambridge. 
♦Macartney,  J.  W.  Ellison,  M.P.,  J. P.,  D.L.     The 

Falacey  Clogher, 
fMacCarthy,  Rev.  Bartholomew,  D.D.     Jfaeroan^ 

Co.  Cork, 
fMcClintock,  Rev.  Francis  Le  Poer,  M.A.  ^Cantab.), 

Spencer  Hill,  CastUhellingham,  Co.  Loum. 
McClure,  Rev.  Edmund,  M.A.      1,    Ondow^plac^ 

South  Kensington,  London,  &  W, 
♦McCready,  Rev.  Christopher,  M.A    56,  Highrstreet, 

Dublin, 
♦McDonnell,  Alexander,   M.A.,   C.E.,    F.RG.SJ. 

Saltwdl  Hall,  Oateahead'On-Tyne, 
*Maedonnell,  James  8.,  C.E, 
♦MacDonneU,  John,  M.D.,  F.RC.S.L,  F.RG.S.L 

32,  Upper  FiUwiUiam-street,  Dublin, 
*§McDonnell,  Robert,  M.D.,  F.R. C. S.L,  F.R.S.     89, 

Merrion'Square,  West,  DuUm, 
McHenry,  Alexander,  Geological  Survey  of  Ireland. 

54,  Serpeniine^venue,  Sandymount,  Co,  Dublin, 
*tMac  Ivor,  Rev.  James,  D.D.,  F.RG.S.L    Mo^ 

Newtownstewart, 
MacIlwaine^Rev.  William  (Canon),  D.D.  UlstervOU, 

Belfast. 
§Mackintosh,  Henry  William,  M.A,   Professor  of 

Zoology  and  Comparative  Anatomy  in  the  Uni- 
versity of  Dublin.     Trinity  College,  DubUn, 
Macnaghten,  Colonel  Sir  Francis  Edmund,  Bari 

(Late  8th  Hussars),  Yice-Iieutenant  of  tiie  Co. 

Antrim.     Dundaraive,  Bushmills,  Co,  Anirinu 
MacSwiney,    Stephen   Myles,   M.D.       9,    Upper 

Merrionrstreet,  Dublin, 
tMcTeman,  Rev.  Stephen,  P.P.    Kilkunet,  Mcatcr- 

hamiUon, 
♦Madden,  Richard  R.,  F.R.C.S.    1,    Vemon-terraet, 

Booterstovm-avenue,  Booterstown,  Co,  DiMin. 
Mahony,  Richard  John,  B. A.  (Oxon.)D.L.  Dromore 

Castle,  Kenmare,  Co.  Kerry ^ 


lAU  oj  Memhen. 
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Dfttdot  Etoetion* 


1880.  May  10 
1874.  Feb.  9 
1865.  Apnl  10 
1859.  JaiL  10 

1871.  Jan.  9 

1879.  Feb.  10 
1884.  May  12 
1861.  Jan.  14 


1868.  Jan.  11 

1869.  Feb.  8 

1866.  Apnl  9 


1874.  Feb.  9 

1884.  May  12 
1876.  April  10 

1844.  June  8 

1854.  May  8 
1878.  Jan.  18 

1846.  Jan.  12 

1869.  June  14 

1875.  Jan.  11 

1867.  June  10 


^Mahmy,  WiUiam  Aloysiua,  L.K.aC.PJ.,  L.B.CJ3. 

Edin. 
§Malet,  Jobn  Christian,  M.A.  F.RS.,  Professor  of 

Mathematics.     QbuaCs  CMegt^  Cork, 
*Malone,  Rev.  Silvester,  P.P.,  F.RH.AAI.    Six- 

mileMdffe,  Co.  Clare. 
*tManchester,  His  Grace  William  Diogo,  Duke  of. 
1,  OrecU  Stanhope-streety  L&ndon;  Rimbolton  CasUe^ 
St.  Ntois,  HunU  ;  The  CasOe,  Tandragee. 
Maunsell,  George  Woods,  M.  A,  D.L.,  Vice-President, 
Boyal  Dublin  Society.    78,  Merrion'squaref  South, 
Dublin. 
Meldon,  Austin,  M.D.     15,  Merrum-square,  Norths 

Dublin. 
MoUoy,  William   Robert.      17  Brookfietdrterraoe, 

Donnybrook. 
fMoncky    Right  Hon.    Charles  Stanley,  Viscounty 
G.C.M.G.,  Lieutenant  of  Dublin  City  and  County. 
CharlevUUf  Bray,  Co.  Wickhw. 
*  Montgomery,  Howard  B.,  M.D, 
*Moran,  Most  Rev.  Patrick  F.,  D.D.,  Archbishop  of 
Sydney.     New  South  Wales. 
More,  Alexander  Groodman,  F.L.S.,  Soc.  Zoo.  Bot. 
Yindob.  Socius,  Director  of  the  Natural  History 
Museum,  Science  and  Art  Department,  Leinster 
House.       92,    Leinster-road,    Bathmines,    Co. 
Dublin. 
§Moss,  Richard  J.,  F.C.S.,  Keeper  of  the  Minerals, 
Museum  of  Science  and  Ait     66,  Eeniltoorth^ 
square,  Rathgar. 
*Murphy,  Rev.  Denis,    S.J.       University  College, 

Stephen* s-green,  Dublin, 
t  Myers,  Walter.   2\,  Queensboro-terrace,  Hyde-park, 
London* 


♦Neville,    John,    C.E.,   F.RG.S.I.      Boden-plaee, 

DundalL 
Neville,  Parke,  C.K     58,  Bembrohe-road,  Dublin. 
Nolan,  Joseph,   F.R.G.S.L,  Geological  Survey  of 
Ireland.     47,    Great  Jamedsstreel,  Derry;   14, 
Hume-street,  Dublin. 
't Nugent^  Arthur  R    Portaferry,  Co.  Down. 

♦O'Brien,  James  H,     4,  Hume-street,  Dublin. 
O'Callaghan,  J.  J.,  F.RI.A.L     31,  Harcourtrstreet^ 

Dublin. 
O'Conor  Don,  Right  Hon.   The,  D.L.      ClonaUs, 

Castlerea,  Co.  Botoommon. 
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Bayal  Iriih  Academy^ 


Dite  of  ElffftfflBi 

1867rjan.  14 

1865.  Apr.  10 
1882.  Apr.  10 
1869.  Apr.  12 

1866.  Jan.  8 

1867.  May  13 
1866.  June  25 


1857.  Jane  8 
1869.  Apr.  12 
1878.  Feb.  11 

1869.  Apr.  12 
1876.  Feb.  U 

1871.  Apr.  10 

1861.  June  10 

1884.  May  12 

1882.  Nov.  13 

1870.  Jan.  10 


1879.  May  12 
1866.  June  11 
1888.  Dec.  10 
1870.  Feb.  14 


1866.  Jan.    8 


O'Donel,  Charles  J.,  J.P.    47,  Lower  LeeMfmHtatti^ 

Dtiblm. 
aDonnavan,  William  J.,  LL.D.     Unmnity  Club, 

Dublin;  IdfKenilwartk-iquarefRathgarf  Co,Jhiblui. 
(yFanell,  FranciB  J.,  F.C.&    The  Mamor  Hwm, 

Dundrum, 
fO^Ferrall,  Ambrose  More,  J.P.      Balyna  Hauae, 

EnfleU  Co.  KUdcart. 
•O'Grady,  Edward  S.,  B.A,  M.B.,  M.Cb.,F.R.C.&L 

105,  SUphetCs-freen,  Sonth,  Dublin, 
tCyOrady,    Standish  H.     Erinagh   House,    CaOle- 

conneU;  2,  Southampton^,,  Strand,  London,  W,C. 
(yHagan,  Hon.  John,  M.A,  Judge  of  the  Supreme 

Court  of  Judicatuie  in  Ireland,  and  Judicial  Com- 

miasioner  Irish  Land  Commiasion.     22,    Upper 

FitxwOUam-^reet,  Dublin. 
O'Uagan,  Right  Hon.  Thomai^  Baion,  KP.      34, 

Ruiland-square,  Wed,  Dublin, 
CHanlon,  Very  Rev.  John,  P.P.    Sandymounl,  Co. 

Dublin, 
CHanlon,    Michael,    L.K.Q.C.P.L      CoMeeomer, 

Co.  Kilkenny. 
CLaverty,  Rev.  James,  P.P.  Holywood,  near  Bdfatt. 
Olden,  Rev.  Thomas,  !RA     BaUyeUugh  Vicarage, 

Mallow  J  Co.  Cork. 
CLooney,    Brian,  F.RH.S.      Grove-villa    Houae, 

CrunUin,  Co.  Dublin, 
'CMahony,  Rev.  Thaddeus,  D.D.     Triniiy  College, 

Dublin. 
O'Meagher,  Joseph  Cassimir.    49,  Mountjoy-sguare, 

Dublin. 
O'Reardon,  John  Frazer.     7,  Fembroke-road. 
SO'Reilly,   Joseph  P.,  C.E.,  Pio£  of  Mining  and 

Mineralogy,  Royal  College  of  Science,   Dublin, 

Secretary  of  Foreign  Correspondence  of  the  Aca- 
demy.   58,  Fark-avenue,  Sandymount,  Co.  DubUn. 
fO'Rorke,  Very  Rev.  Terence,  D.D.,  P.P.     CoUooney, 

Sligo. 
CRourke,  Very  Rev.  (Canon)  John,  P.P.  St.Mar^$, 

Afaynoioth. 
*Orpen,  John  Herbert,  LLD.     58,  Stephen^ e-grten, 

Ead,  Dublin. 
O'Shaughnessy,  Mark  S.,  LL.D.,  F.RS.L.,  Regius 

Plof.  of  English  Law,  Queen's  College,  Cork. 

27,  St.  PatricUe-hiU,  Cork. 
O'Sullivan,    Daniel,    Ph.  D.      Boeemount,   Ii/orth 

Cireular-road,  DiMin* 


Lid  of  Members. 
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Date  of  Election. 


1839.  June  10 
1873.  Feb.  10. 
1884.  Feb.  11 
1847.  Feb.  8 
1872.  Apr.  8 
1863.  Apr.  13 


1870.  Apr.  11 


1838.  Feb.  12 

1849.  Jan.  8 
1884.  Feb.  11 

1880.  Feb.  9 
1864.  Jan.  11 
1862.  Apr.  14 
1873.  Jan.  13 

1875.  Jan.  11 


1852.  Apr.  12 

1873.  Jan.  13 

1864.  Jmiel3 
1875.  Aprill2 

1854.  Jan.    9 

1874.  Dec.  14 

1858.  Jan.  11 


1881.  Apr.  11 
1884.  May  12 


'^Parker,  Alexander,   J.  P.      46,    Upper  EathnUnegy 

Co.  Dvhlin, 
PatteiBon,  William  HugL      Oarranard^   Strand- 

totvn,  Co.  Down, 
Pearaall,  William  Booth,  F.RC.S.L      13,  Upper 
Merrianstreet,  Dublin, 
*tPereira  [elected  as  Tibbs],  Rev.  Heniy  Wall,  M.A., 
F.S.A.  Scot.    Sutton  Wick,  Ahin^ion, 
Phayie,  Major-General  Sir  Arthur  Pnnres,  K.G.8.I., 

G.C.M.G.,  C.B.     Bray,  Co.  Wicklow. 
Pigot,  David E.,  M.  A.,  Master,  Court  of  Exchequer, 
a  Vice-President  of  the  Academy.     Churcktown 
House,  Dundrum,  Co,  Dublin. 
Pigot,    Thomas    F.,    C.E.,    Prof,    of   Descriptive 
Geometry,    Boyal    College  of  Science^  Dublin. 
4,  WeUingtofv-road,  DtU>Un, 
^'Pim,  George,  J.  P.    Brenfumstown,  Cahiniedyj  Co. 

Dublin, 
'^Pim,  Jonathan.    Oreenbank,  Monkdoum,  Co.  DtMin. 
Plunkett,  George  Noble,  Count  of  the  Boman  States, 

14,  PaLmeraUmrroad,  Bathmines, 
Plunkett,  Thomas,  F.RG.S.L    Enniahttm. 
*\Poore,  Major  Robert. 
*Porte,  George.    43,  Great  Brunsunchstreet^  Dublin. 
'^Porter,  Alexander,  M.D.,  F.B.C.S.,  Assist-Surgeon, 

Indian  Army.    Madras. 
fPorter,  Sir  George  Homidge,  M.D.,  M.Ch.,  Surgeon 
in  Ordinaiy  to  the  Queen  in  Ireland.  8,  Merriot^ 
square.  North,  Dublin. 
*  Porter,  Henry  J.  Ker, 

Powell,  George  Denniston,  M.D.,  L.B.C.S.I.    76, 
Upper  Leeson-street,  Dublin. 
tPower,  Sir  Alfred,  KC.B.,  M.A.    35,  Baglan-road, 

Dublin. 
fPowerscourt^    Bight     Hon.    Mervyn    Wingfield, 
Viscount,  K.P.     Powerseourt,  Ennisherry,  Bray. 
Pratt,  James  Butler^  C.E.     Drumsna,  Co.  Leitrim, 
*tPurcell,    Mathew    John.      Stq>hen'a-green    Club, 
Dublin. 
Purser,  John,  M.  A,  D.Sc.,  Professor  of  Mathematics, 
Queen's  College,  Belfast. 

^Quinlan,    Francis   John    Boxwell,    B.A.,    M.D., 
F.KQ.C.P.I.  29  Lower Fitzunlliamr8treet,Dublin. 

tEamsay,  Edward  P.,  F.L.S.,  C.M.Z.S.,  Curator  of 
the  Australian  Museum.    Sydney,  Australia. 
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Boyai  IriA  Aeademy, 


Date  of  BactloiL 

1867."j^  14 


1846.  Dec.  14 


1848. 
187a 


Feb.  13 
June  24 


1876.  Jan.  11 


1883. 
1875. 


June  11 
June  14 


1881.  Jan.  10 


1844. 
1876. 
1870. 


June  10 
Jan.  10 
Nov.  30 


1843.  Jan.  9 


1853.  Jan.  10 

1851.  May  12 
1846.  Feb.  9 

1869«  Apr.  12 


1835.  Feb.  23 

1877.  Dec.  10 
1868.  Jan.  13 

1833.  Apr.  22 
1876.  June  26 

1873.  Jan.  13 


*tBead,  John  M.,  General,  U.S.  Army;  Consul-General 
of  the  U.  S.  A.  for  France  and  Algeria,  Member  of 
American  Philosa  Soc,  Fellow  of  the  Boyal  Soc 
of  Korthem  Antiquaries.    Athens. 
§Beeve8,  Very  Eev.  William,  D.D,.  M.B.,  LL-D., 
Dean  of  Armagh.     T?u  Public  Library^  Armagh ; 
Eectory,  Tynan. 
*{IUnny,  Henry  Z.,  F.R.G.8.L,  late  LieiiL  RE. 
^Beynell,  Bev.  William  A.,  B.D.    8,  HemiettOrdreetj 

Dublin. 
*£eynolds,  James  Emerson,  M.D.,  FJLS.,  Professor 
of  Chemistry,  Dublin  University.      62,  Mare- 
hampton-road^  Donn^^nvok,  Co.  DubUn. 
fBeynolds,  Bev.  R,  C.C.     Monaaeed,  Chrey. 
Bobertson,  John  C,  L.K.Q.C.P.I.,   M.RC.S.L., 

F.B.A.S.     The  Asylum^  Managhan, 
Bobinson,  John  L ,  C.E.  M.RI.A.L     Bathruadk, 

Oknagary^  Go.  DuNin. 
^Boe,  Henry,  M.A.     Isle  of  Man. 
*tBoss,  Bev.  William.     Chapel  HiU  House,  Rothesay. 
Bosse,  Bight  Hon.  Lawrence,  Earl  o^  D.C.Ll,  D.l!, 
F.Ra  F.R  AS.    Birr  Castle,  Parsonstawn. 


*§  Salmon,  Bev.  George,  D.D.  (Dub.  and  Edin.X 
D.C.L.  (Oxon.^  LL.D.  (Cantab.),  F.E.S.,  and 
Boyal  Medalist,  1868,  Begins  Professor  of  Divi- 
nity, Dublin  University.  81,  WdlingUm-roadf 
Dublin. 
^Sanders,  Gilbert.    Albany  Orove,  Monkstaum,  Co, 

Dublin. 
*Sayers,Bev.JohnstonBridges,LLLD.  Vehre, Madras. 
*tSherraid,  James  Corry,     7,  Ox/ord'Square,  Hyde- 
park,  London. 
Sigerson,  George,  M.D.,  M.Ch.,  F.L.S.,  Prof,  of 
Botany,  Catholic  University.       3,  Clare-streeij 
DuhUn. 
*§Smith,  Aquilla,  M.D.,  F.KQ.C.P.L    121,  Laufer 

Baggot'Street,  Dublin. 
*t  Smith,  Charles.    Barrow-in-Fumess. 
fSmith,  John  Chaloner,  C.E,  Engineer's  Office,  Dublin, 

Widdaw,  and  Wexford  Railway,  Bray. 
*Smith,  Joseph  Huband,  M.A. 
Smith,  Bev.  Bichard  Travers  (Canon),  B.D.     The 

Vicarage,  Clyde-road^,  Dublin. 
Smyth,  Patrick  James,  M.P.,  Chev.  L.  H.     15, 
Belgrave-square,  East,  Rathmines,  Co.  Dublin. 


LiH  of  Members. 
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Date  of  Eteetfon. 


1867.  Jan.  14 


1873.  April  14 

1874.  Dec.  14 
1871.  June  12 
1874.  June  22 
1857.  June  8 

1856.  Apr.  14 

1857.  Aug.  24 
1874  Apr.  13 
1871.  Jan.     9 


1877.  April   9 

1869.  Apr.  12 
1864.  Mar.  16 


J879.  June  9 
1846.  Feb.  9 
1871.  June  12 

1876.  April  10 


1870.  Nov.  80 
1880.  Feb.    9 


Smythe,  William  Barlow,  M.A.,  D.L.    BarbavtUa 

House,    CoUinatofffn,    KUlucan;    NatiancU   Clvb, 

1,  Whitehall  Gardens,  London, 
'^Smythe,  William  James,  lieutenant-General^  E.A., 

F.RS.    Coole  Glebe,  Cammoney,  Belfast. 
Stewart,  James,  M.A.  (Cantab.),  Professor  of  Greek 

and  Latin,  Catholic  University.     21,  Oardinet^s- 

place,  Dublin. 
§Stokes,  Whitley,  LL.D.,  C.S.I. 
Stokes,  William,  M.D.,  M.  Ch.    5,  Merrionrsquare, 

North,  Dublin, 
^§Stoney,  Bindon  B.,  M. A.,  C.E.,  F.RS.,  F.R.G.S.I., 

14,  Elgin-road,  Dublin, 
^§Stoney,  George  Johnstone,  M.A.,  D.Sc,  F.R.S., 

3,  Palmerstonrpark,  Upper  Rathmines, 
•Sullivan,  William  Kirby,Ph.D.,  President  of  Queen's 

College,  Cork.     Queen*s  College,  Cork, 
fSweetman,  H.  S.     38,  Alexandra-road,  St,  John's 

Wood,  London,  N",  W, 
fSymons,  John.     72,  Queen-street,  HvXl. 


§Tarleton,  Francis  Alexander,  LLD.,  F.T.G.D.,  a 

Vice-President  of  the   Academy.      24^    Upper 

Leeson-street,  Dublin. 
§Tichbome,  Charles  Roger  C,  PLD.,  F.C.S.     15, 

North  Great  Georges-street,  Dublin, 
Trench,  Eight  Hon.  and  Most  Eev.  Richard  Chene« 

vix,  D.D.,  Lord  Archbishop  of  Dublin,  Primate 

of  Ireland.     The  Palace,  StepherCs-green,  North, 

Dublin, 
*  Tucker,    Stephen    Isaacson.       Somerset   Herald, 

Herald^  College,  London,  E,G, 
*Tufliiell,  Thomas   Joliffe,  FR.C.S.I.,  M.RC.S.E. 

58,  Lower  Mount-street,  Dublin, 
tTynell,  Colonel  Frederick,  J.  P.     Gold  Coast  Colony, 

Acera,  care  of  Forbes  ds  Co,,  26,  Coekspur-streety 

London,  8.W, 
*tTyrrell,  Cieorge  Gerald,  Clerk  of  the  Grown,   Co. 

Armagh.      30,    Upper  Pembroke-street,  Dublin; 

Banbridge,  Co,  Doum, 


tVentry,  Right  Hon.  Dayrolles  Blakeney,  Baron, 
D.L.     Burnham-house,  Dingle,  Co,  Kerry, 

fVesey,  Agmondisham  B.,  L.K.Q.C.P.L  BeUevue, 
Magherafdt, 
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Sa^al  Irtih  Academy, 


DatoorBMtlOB. 


1884.  May  12 
1881.  Feb.  U 
1864.  Feb.  8 
1881.  Jan.  10 
1866.  Apr.  9 

1876.  Nov.  13 

1880.  Feb.  9 
1857.  June  8 

1851.  Jan.  18 

1874.  June  8 
1873.  April  14 
18S9.  Jan.  14 

1837.  Jan.    9 

1877.  April  9 


1884.  May  12 
1867.  Aug.  24 


fWaUh,  Yenr  Bev.  'Vniliam  J.,  D.D.,  FmideDt^ 

8t  PatridE's  College.    Mayniooth, 
^Wardy  Francis  DaviB^  J.P.,  Clonaver,  Strandtoum, 
Co,  Down. 
^tWanen,  James  W.,  M. A.   39,  SuOand-dquare^  Wesi, 

DubUn, 

*t  Watts,  Robert  George,  M.D.,  F.RS.L.,  6,  BvUtrode- 
street,  CavendUh-egptare,  London,  W. 
Westropp.W.  H.  Stacpoole,L.K.C.S.L,F.RG.S,L, 

LUdoonvama,  Co.  Clare, 
fWhite,  Bev.  HiU  Wilson,  LL.D.»  WtUon's  Hospital, 
Afultifamham,  Co,  Westmeaih, 
*Wbite,  John  Newsom.    Rocldands,  Walerford. 
♦fWhitehead,  James,  M.D.,  F.RC.S.E.,  MJLC.  Phya., 

Lon.    87,  Modey-street,  Manchester. 
nWhittte,  Ewing,  M.D.,  M.R.C.S.E.   1,  ParhammU 
terrace,  LwerpooL 
Wigham,  John  R.     36,  Capd-street,  DiMin, 
Wilkinson,  Thomas.    Enniscorthy,  Co,  Weaford. 
•WilHams,  Bichard  Palmer,  F.B.G.S.L     88,  Dome- 
street,,  Duhlin, 
^Williams,  Thomas.     38,  BamC'Street,  DtMin, 
Williamson,   Benjamin,   M.A.,    F.B.S.,   F.T.G.D. 
Professor  of  Natural  Philosophy,  Dublin  Umver- 
sity.     1,  DartnunUh-road,  Dublin, 
fWood-Martin,  lieutenant-Colonel  William  Gregory, 

J.  P.  Cleveragh,  8l%go. 
^SWright,  Edward  Perceval,  M.  A.,  M.D.  (Dub.X  M.  A. 
(Oxon.),  F.L.S.,  FJLC.S-L,  J.P.,  Professor  of 
of  Botany  and  Keeper  of  the  Herbarium,  Dublin 
University,  Secretary  of  the  Academy.  \l,EagUm- 
road,  Dublin. 


Honorary  MemhtrB, 


21 


Dftie  of  Election. 


1868.  Jane  22 


HONORARY   MEMBERS. 


His  Botal  Highness  Albert  Edward,  Prinob  of 
Wales. 


« The  Pbbsident  or  the  Botal  Societt,  and  Ex-Pbesidbntb  of  the  tame, 
are  alwayt  considered  Honorary  Members  of  the  Academy,'^ — By-Laws,  ii.,  14. 

Hooker,  Sir  Joseph  Dalton,  M.D.,  K.C.B.,  F.E.S., 
D.G.L.,  LL.D.,  Director  of  the  Eoyal  Gardens, 
Kew,  Ex-President  of  the  Boyal  Society. 
KeWf  London,  W, 

Airy,  Sir  George  Biddell,  KG  B.,  D.C.L.,  LL.D., 
Ex-President  op  the  Boyal  Society.  Playford^ 
near  Ipstinch, 

Huxley,  Professor  Thomas  Henry,  LLD.,  President 
OF  the  Boyal  Society.    London. 


1869.  Mar.  16 

(Elected  Hon.  Mem. 
in  Sec  of  Sdenoe 
oxiglnally.) 

1882.  Nov.  30 

(Eleoted  'Ron..  Mem. 
In  Sec.  of  Sdenoe 
originally^ 

1874.  Mar.  16 

(Eleoted  Hon.  Mem. 
in  Sec.  of  Sdenoe 
originaUy.) 


SSCnOV  07  SCIENCE. 

[limited  to  80  Members,  of  whom  one-half  at  least  mnst  be  foreigners.] 


1878.  Mar.  15 


1874.  Mar.  16 

1875.  Mar.  16 
1869.  Mar.  16 

1869.  Mar.  16 
1869.  Mar.  16 

1878.  Mar.  15 


1883.  Mar.  16 
1866.  Mar.  16 
1873.  Mar.  16 


Adams,  John  Conch,  LL.D.  (Dub.),  F.RS.  and  Cop- 
ley Medalist,  Director  of  the  Observatory  and 
Lowndesean  Professor  of  Astronomy  and  Geometry 
in  the  University  of  Cambridge.  Obaervatoryt 
Cambridge, 

Berthelot,  Marcelin  Pierre  Eugene.  Boulevard  Saint- 
Michel,  57,  Faris. 

Bertrand,  Joseph  Louis  Francois.    Paris. 

Brown-S^quard,  Charles  Edouard,  M.D.,  F.B.S. 
CoUige  de  France,  Rue  Gay  Lueaac,  Faris. 

Bunsen,  Bobert  Wilhelm  Eberard.    ffeidelb&rg. 

Cams,  J.  Victor,  Professor  of  Comparative  Anatomy. 
Leipzig. 

Cayley,  Arthur,  LL.D.  (Dub.),  F.E.S.,  Sadlerian 
Professor  of  Mathematics  in  the  University  of 
Cambridge.     Cambridge. 

Charcot)  J.     Faris. 

Clausius,  Budolf  Julius  Emmanuel.    Ziirich. 

Dana,  James  Dwight,  LL.D.,  Professor  of  Geology 
and  Mineralogy.  Tale  College^  New  Haven,  Conn,, 
U.  S.  America, 


S2 


Boyal  IrUh  Academy, 


HONOBABY  MEMBEBS— (7onU'ntte<f. 


8ECII0H  07  SdEVCB— Ckmtiniied. 


Dtto  of  gtoctJon. 


1869.  Mar.  16 
1876.  Mar.  16 

1875.  Mar.  16 

1876.  Mar.  16 
1864.  Mar.  16 
1884.  Mar.  16 

1878.  Mar.  15 

1879.  Mar.  16 

1864.  Mar.  16 

1880.  Mar.  16 
1880.  Mar.  16 
1882.  Mar.  16 

1884.  Mar.  16 
1878.  Mar.  16 
1873.  Mar.  15 


1878.  Mar.  16 
1882.  Mar.  16 


Daubr^e,  Gabriel  Aagaste.    Ecok  des  Mines,  Paris. 
Decandolle,  Alphonse,  Professor  of  Botany.     Geneva. 
Gray,  Asa,  Professor  of  Botany,  Harvard  University, 

Cambridge,  Massachueeits,  U,  S.  America, 
Haeckel,  Emst^  Professor  of  Zoology.    Jena. 
Helmboltz,  Hermann  Lndwig  Ferdinand  Yon.  Beriin. 
Hermite,  Charles.     2  Rue  de  Sorbonne,  Paris. 
Hofmann,  Augnst  Wilhelm,  F.RS.,  Professor   of 

Chemistry  in  the  University.    Berlin. 
Huggins,  William,  D.C.L,   LLD.,  F.RS.     Upper 

Tulse-hiU,  London,  8.W. 
Hyrtl,  Karl  Joseph.     Vienna. 
Loomis,  Elias.     Tale  College,  Conn.,  U.  8.  America. 
Marsh,  0.  C.     Tale  College,  Conn.,  U.  8.  America. 
Newcomb,  Simon.     United  Stales  Naval  ObservaUny, 

Washington. 
Nordenskjold,  Baron  Adolf  Erik  de.     Stockholm. 
Pasteur,  Louis.    Paris. 
Stokes,    George   Gabriel,   D.C.L.   (Oxon.),   LLD. 

SDub.),  Fdlow  and  Secretary  of  the  Boyal  Society, 
!iucasian  Professor  of  Mathematics  in  the  Univer- 
sity of  Cambridge.    Lensfidd  Cottage,  Cambridge. 
Thomson,  Sir  William,  LL.D.,  D.C.L.  (Oxon.)  F.B,a 

Glasgow, 
Virchow,  Budolph.    Berlin, 


(Three  Vacancies.) 


Honorary  Memhen. 
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SBCnOV  OF  POLITE  UTERATVBE  ft  AHTIQUITIES. 

[limited  to  30  Members,  of  whom  one-half  at  least  must  be  foreigners.] 

Elected  in  the  Department  of  Polite  Literature. 

DateofEIeetioiL 


1869.  Mar.  16 
1869.  Mar.  16 
1849.  Nov.  30 
1869.  Mar.  16 
1863.  Mar.  16 


Gayangoe  y  Arce,  Don  Pascual  de.    London, 
Lassen,  Christian.     Bonn, 
Lepsius,  Karl  Eichard.    Berlin, 
Mommsen,  Theodor.     Berlin. 
Mtlller,  Max.     Oxford. 


Elected  in  the  Be/partment  of  Antiquitiea. 


1869. 
1848. 
1867. 
1841. 


1854. 

1867. 
1867. 


Mar. 
Nov. 
Mar. 
Mar. 


Mar. 
Mar. 
Mar. 


16 
30 
16 
16 


16 
16 
16 


Benavides,  Don  Antonio.    Madrid. 

Botta,  Paul  Emile.     Paris. 

De  Eossi,  Commendatore  Giovanni  Battista    Borne. 

Halliwell-Phillipps,  James  Orchard,  F.R. S.,  F.SS.  A. 

Lond.  and  Scotland.,   &c.     HolUnghury  Copse, 

Brighton. 
Maury,  Louis  Ferdinand  Al&ed.     Paris. 
Yisconti,  Barone  Commendatore  P.  E.    Borne. 
Worsaae,  Hans  Jakob  Asmussen.    Copenhagen. 


Elected  since  the  union  of  the  two  classes  of  Honorary  Members 

in  this  Section. 


1882.  Mar.  16 
1878.  Mar.  16 

1882.  Mar.  16 

1882.  Mar.  16 
1878.  Mar.  16 

1883.  Mar.  16 

1875.  Mar.  16 

1880.  Mar.  16 
1878.  Mar.  16 
1882.  Mar.  16 


1878.  Mar.  16 


Ascoli,  Graziadio  I.     Milan. 

Bradshaw,    Henry,    M.A.,    University   Librarian, 

Cambridge. 
Bond,  Edward  Augustus,  LL.D.,  Principal  Librarian 

of  the  British  Museum.    London. 
Brugsch-Pascha,  Heinrich.    Berlin, 
Curtius,  Georg.    Leipzig. 
Evans,  John,  LL.D.,  D.C.L.,  Fellow  and  Treasurer 

Eoyal  Society,  London. 
Franks,  Augustus  Wollaston,  M.A.,  F.RS.,  F.S.A. 

103,  Victoria-street,  London,  S.  W. 
Fick,  F.  C.  August     Gottingen. 
Kern,  H.     Leyden. 
Maine,  Sir  Henry  James  Sumner,  LL.D.,  K.C.S.L, 

F.RS.,  Master  of  Trinity  Hall,  Cambridge.    Cam- 

bridge. 
Newton,   Charles,  C.B.,  D.C.L.,  F.S.A.     British 

Museum,  London. 
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Datoof  Beotloo. 


1878.  Mar.  16 

1884.  Mar.  16 
1876.  Mar.  16 
1876.  Mar.  16 

1873.  Mar.  15 

1876.  Mar.  16 

1876.  Mar.  16 


Hcnorcar^i  Mmben. 


Nigra^  His  Excellency  Cayalieie  Constantino^  Italian 

Minister  to  Bossia.    St.  Petertbwrg, 
Stephens,  Geoige.     Copenhagen. 
Stokes,  Margaret.    Carrig-BrtaCy  Hcwtk,  Co,  DMin. 
Stubbs,  Bight  Bev.  WilUam,  D.D.,  Lord  Bishop  of 

Chester.    Chester. 
Westwood,  John  Ohadiah^  F.S.A.,  Hope  ProfesBor 

of  Zoology,  Oxford.    Oxford. 
Whitney,  William  Dwight     TdU  College,  Caim. 

U.S.,  America. 
Windiach,  Ernst    Leipag. 


SUMMARY. 


life  Members  ...  ...  ...        150 

Annual  Members      ...  ...  ...        181 

331 

Honorary  Members  (67  +  4)  ...  ...  61 

Total,        ...        392 


Should  any  erron  or  omiasioiiB  be  found  in  this  Lift>  which  is  revised  to 
26th  May,  1884,  it  is  requested  that  notiee  thereof  may  be  given  to  Uie 
Seoretaiy  of  the  Academy.  He  shoold  also  be  informed  of  the  death  of  any 
liffember* 


B.  D.  Wabb  and  Son,  Printen,  74  Abbty-itree^  Dublin. 
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